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Those bearing races could also be 
valve seats or roll bushings or sleeves 
.-in fact almost any piece where the 
bore must be concentric with the 
outside diameter. 


You can turn out all such parts on a 
Heald Centerless Grinder—at high 
speed—to close tolerances—automati- 
cally! The operator simply puts pieces 
to be ground in the loading chute— 
then location, grinding, gauging and 
unloading proceed entirely automati- 
cally. 

A study of your problem may bring 
to light several operations that can 
be done at lowest possible cost by 
switching to a Heald Centerless 


HEALD “ 


Internal and Surface Grinding Machines - 





*Your overage time in smoking a cigarette—5 
minutes. Your Heald No. 81 Centerless on 1”1.D. 
ball bearing inner races turns out 190 per hour. 


Grinder. 


the answer, send for our interesting 
24 page booklet describing No. 81. 


For the first step in finding 


* * * 


And remember, the Heald Centerless 
is just one of the Precistoneering Fam- 
ily of grinding and borizing machines. 
Heald Engineers with a thorough 
knowledge of your field are ready to 
help solve your production problems 
—for now and after Victory. They 
make available a wealth of war-proved 
precision finishing methods and ma- 
chines—that offer greater output— 
better products —at less cost. 


THE HEALD MACHINE CoO. 
WORCESTER 6, MASS. 








. 


© MNAMAWNHA 


AUTOMATIC 


GRINDING CYCLE 


Work automatically loaded. 
Table carries work to grinding position. 


Pick-up feed makes rapid wheel contact. 


Change to proper roughing feed and speed. 


Change to semi-finishing feed and speed. 


Work withdraws, trued at truing speed. 
Change to finishing feed and speed. 


When size is reached, all units gc to rest 
position. 


« Work is ejected into unloading chute. 
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Bore-Matic Precision Finishing Machines 
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ENGINEERING OVER 


2 EXTRA HP. 


into the same engine 


Up...up... up the stiff grade comes this huge Walter 
Tractor . . . its side dump trailer loaded to the gunnels 
with iron ore from Minnesota’s Mesabi Range. 

With a war to win... this load and every load has 
to be a “full capacity” load...no less. And that 
means 70,000 lbs. gross. 

Hard, heavy hauling it is—and it takes 300 horses 
under the hood to do it. All of that 300 horsepower 
and more...is there. But putting it there in the 
beginning was a decidedly rugged problem... 

The catch was that no engine manufacturer made a 
standard engine for automotive service that would 

ee 


develop 300 hp. How to get it—without making “a 
special” engine with a completely new design. 





WAUKESHA ENGINES 


October 15, 1944 








That was one for Waukesha know-how. 

But they’re versatile, these Waukesha engineers. 
Taking a 6-WAK Waukesha Engine—a standard 
model—they adapted it to meet every specification and 
power need of this Walter 4-point positive drive tractor. 

By the application of butane carburetion, the use of 
butane fuel, and some extraordinary engineering—an 
engine that ordinarily developed but 225 hp., as 
originally designed, now even exceeds the 300 hp. 
demanded. 

For your future engine needs, consult Waukesha now. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK : TULSA . LOS ANGELES 
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Somewhere in your discussions of future pro- 
duction, the question of using and working the 
“light metals” is bound to arise. Present indi- 
cations are that aluminum, magnesium and 
their alloys are going to find wider applications 
than ever before... and be low in price as well. 

It has already been proved that slow cutter 
speeds and slow feeds waste time and money 
when you’re working with the “metals of mo- 
tion.” The cutting characteristics of the light 
metals are such as to make high speed oper- 
ations the most efficient and by far the most 
economical method of machining these metals. 

For example, take an aluminum alloy air- 
craft spar channel beam now in production. 
The Onsrud Automatic Contour Milling Ma- 
chine, using fast feeds, template-controlled 





cutter traverse, and high cutter speeds, finishes 
such a part in 5 minutes. It formerly required 
1314 hours to do this job using conventional 
methods! 

The proved technique of high-speed milling 
of nonferrous parts is no new story to Onsrud 
machines — or to the men who build them. 
Production men everywhere have used these 
machines to turn out nonferrous parts at high 
volume and low cost. 

Keep high speed milling with Onsrud ma- 
chines in mind as you plan your future produc- 
tion. You’ll get a good idea of what to expect 
if you write today for bulletins on existing 
machines embodying the basic Onsrud prin- 
ciples. They tell a story it’s worth money to 
know. 


ONSRUD MACHINE WORKS, INC. 


3925 Palmer Street, Chicago 47, Illinois 


Manufacturers of Routers, Shapers, Automatic Contour Milling 
Machines and Related Portable Tools for Aircraft Production 
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A pioneer aircraft 
oil cooler. Diameter 
5 inches, with short 
warm-up “*muff’’ 
indicating limited 
thaw-out require- 
ments. Built by 
Young for the U.S. 
Army Air Force. 


Present Young air- 
craft oil cooler. 

inches in diameter, 
almost four times 
the heat transfer 
capacity and five 
times faster warm- 
up. Built by Young 
for military and 
commercial use. 


YOUNG COOLERS 


KEEP PACE WITH PROGRESS 


syeare the past twelve years planes have 
harnessed almost ten times the horse- 
power, flown four times faster, miles higher, 
many times farther. Pacing this unprecedented 
path of progress were vital accessories such as 
the Young Aircraft Oil Coolers, shown above. 
While the 1932 model was made by the hun- 
dreds — its modern counterpart is:being made 
by the thousands. Though alike in basic prin- 
ciple, the present cooler is usually twice as 
large and has four times the heat transfer 
capacity. It has rapid warm-up qualities and 
excellent anti-congealing characteristics. The 
modern Young Aircraft Cooler is the last word 
in efficiency ... is built to rigid military speci- 
fications. Let Young Heat Transfer Engineers 
help you keep pace with progress. 
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HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators © 
Intercoolers @ Heat Exchangers @ Engine Jacket Water Coolers @ Unit Heaters 
@ Convectors @ Condensers @ Evaporators @ Air Conditioning Units @ Heating 
Coils @ Cooling Coils @ and a line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO. e@ DEPT. 214-K-2 @ RACINE, WIS., U. S. A. 
Distributors: Pacific Airmotive, Burbank, Calif. © Atrcraft Steel & Supply Co., Wichita, Kans, 
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SOON YOU’LL WANT 


BUNDYWELD STEEL TUBING 


FOR PEACETIME PRODUCTION 


—— 





And the brake lines, fuel 
lines and many other 
“life lines” for this truck 
are all of Bundy Tubing. 











Look! There are 





more than 20 





Bundy Tubing 
parts in this car! 





This refrigerator has a con- 


siderable footage of con- 
denser and connecting tubes, 
made of Bundy Tubing. 


> 
_ 
For modern gas ranges 


Bundy supplies flash tubes, 
supply lines, pilot tubes 
and other vital “life lines.” 








Look at Bundyweld 
Construction ! Trucks, cars, refrigerators and gas 
ranges are but a few of the many 
peacetime products that depend 
on Bundy for their “life lines.” 
The unique Bundyweld con- 
struction assures outstanding 
strength and resistance to vibra- 
tion fatigue. A solid, double- 
walled tubing, laterally rolled 
from a single copper-coated 
S.A.E. 1010 steel strip and copper 
brazed throughout the entire 360° 
of wall contact, Bundyweld pro- 


- Double Walled. 

. Copper Brazed. 

- Copper Coated, inside 
and out. 

» No Inside Bead. 


BUNDY} 
e..<2 SSS 


gnetieense to (iy 


TUBING DISTRIBUTORS 


Standard Tube Sales Corp. 
1 Admiral Avenue 
Maspeth, New York City, N. Y. 











ena BUNDY 


Pacific Metals Company, Ltd. 
3100 19th Street 
San Francisco 10, California 


AND 


Lapham-Hickey Company 
3333 W. 47th Place 
Chicago 32, Illinois 


your 


Rutan & Company 
112 South 16th Street 
Philadelphia 2, Pennsylvania 


vides a soft temper and uniform 
wall thickness. Furnished hard or 
annealed in a wide range of stand- 
ard diameters and gauges up to 
%” O.D. Special sizes, cold drawn 
as desired. Also furnished in 
Monel. 

For further information on the 
use of Bundyweld in connection 
with your war or peacetime tub- 
ing problems, contact our nearest 
representative or write us. Bundy 
Tubing Company, Detroit 13. 


“FAMOUS LIFE LINES” FOR WAR AND PEACE 


TUBING 


Sees cone oo wORE 
eager noe seme 








REPRESENTATIVES: -_ 


Eagle Metals Compony 
3628 East Marginal Way 
Seattle 4, Washingte» 
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ENGTHEN 


ILL WEAR CONTROL 
ENGINE “LIFE-LINES” 


Whar — sometimes defined as the undesired 
gradual change in dimension in service—is con- 
stantly being subjected to new and improved 
means of control. 


Abrasive wear is being minimized by increased 
durability of wearing surfaces, better lubrication 
and prevention of abrasive materials from enter- 
ing the engine. 


Corrosive wear—induced by too-cool running 
—is best corrected by thermostatic control of 
engine temperature. More recently corrosion- 
resistant iron alloy cylinder liners or inserts are 
receiving attention. 


Wear by galling=—of which scuffing is consid- 
ered an incipient form—is particularly important 
during the break-in period. It is being held to a 
minimum by plating or the use of chemical coat- 
ings to provide good oil-wetting characteristics 
and desirable extreme pressure qualities. 


Yes, the prospects are indeed bright for length- 
ening the maximum efficiency period of engine 
“Life-Lines.” Piston ring design must always be 
a vital factor in wear control. Muskegon engi- 
neers and metallurgists will gladly bring to you 
their exceptional experience. 


Buy More War Bonds! 


MUSKEGON PISTON RING COMPANY 


Muskegon, Michigan «+ Plants at Muskegon and Sparta 
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RAILROADS ARE PERFORMING MIRACLES 
HAULING THE LOADS FOR VICTORY 


Victor Gaskets are standard equipment on power plants in the mighty 
locomotives that must run constantly until Victory. There can't be any 
letdown. Victor Gaskets have contributed to the sustained performance 
of high-speed engines at full capacity. Victor Manufacturing and Gasket 
Co., P. O. Box 1333, Chicago, Illinois, U. S. A. 


VICTOR 


GASKETS - - OIL SEALS 
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Half a century ago, industrial designers first 
began to eliminate friction in their machines 
and equipment. Hyatt Bearings with spirally 
’ wound rollers became the accepted . standard 
with resulting increased machine capacity, im- 
proved performance and lengthened service life. 
Portrait ofan early Hyatt family group appears 
at the top—many of these types are still in use— 
: doing a superb job. 


Up to the minute Hyatt engineering help is at 
your service for the solution of immediate or 
future bearing design problems. 


Several newer types of Hyatt Bearings match 
today’s modern conception of super-precision— 
all are especially designed for the job to be done. 
Lower group illustrated includes Hy-Load Bear- 
ings, Super-charger Bearings, Aircraft Engine 
Bearings, Solid Roller Junior Bearings, Indus- 
trial Inch Bearings and Dual Purpose Spher- 
angular Bearings. Further information on any 
type for your specific purpose gladly furnished. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION - HARRISON, N.J. 


RIE October 15, 1944 
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death trap... 


FOR LOADED DICE! 


OU can spot them in a second! Where 
honest dice turn slowly and evenly 
when dropped in a glass of water, “phonies” 
make one quick revolution, then settle with 
the weighted sides down. A simple test, 
but effective. 
Not so simple was the task of trapping 
“loaded” parts in high-speed machinery— 
detecting unbalance and trouble in a part 


that whirls at several thousand r.p.m.! 


GISHOLT DYNETRIC BALANCING MACHINES* 
provide the answer quickly and economi- 
cally. They locate and measure any false 
movement—unbalance vibrations, even 
down to .000025” ... and in a matter of 
seconds. Then: 

Out goes vibration, major cause of ex- 
cessive wear and early failures. In comes 
accurate static and dynamic balance, with- 
out which your machines—like loaded dice 
—are “stacked against you.” 


Take no chances with vibration! Investi- 





gate Gisholt Dynetric Balancing now! 


%A development of the Westinghouse Research Laboratories 


GISHOLT MACHINE COMPANY 


1205 East Washington Avenue + Madison 3, Wisconsin 


DYNETRIC BALANCING MACHINES 
are extremely easy to operate. A simple 
meter reading, and the slightest un- 
balance is revealed... in any part 
from 1 ounce to 50 tens. Literature on 
request. 














Look Ahead...Keep Ahead... With Gisholt Improvements in Metal Turning 





TURRET LATHES * AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 











THE CONSTANTLY QUESTIONING attitude 
of Celanese research has produced many 
original contributions such as the first truly 
synthetic yarn and the first modern plastic. 
But equally important although less known, 
is the “follow through” extending over 
many years that from a single research pro- 
ject, brings forth a variety of products to 
serve many fields. Celanese research in or- 
ganic phosphates is an example. The “fol- 
low through” in this case has produced 





Celanese organic phosphates serve as plasticizers 


chemical compounds that serve users as far 
apart as producers of cable coatings for bat- 
tleships and the refiners of oil for aviation 
use. 

Celanese pioneered the development of 
tricresy! phosphate, an important basic 
chemical which has fathered many useful 
materials. Lindol* resulted from this early 
research, and its first job was as a plasticizer 
for making plastics. 

But Celanese research didn’t stop there. 


Celanes e 


Reg. U.S. Pet. Of. 
oprright 1944, Celanese Corporation of America 


SELANESE CORPORATION OF AMERICA * 


Ictober 15, 1944 


Constant work produced other plasticizers, 
other organic phosphates. Another form of 
Lindol, known technically as Lindol M.P., 
gave industry a long-needed non-toxic plas- 
ticizer for lacquer films coming in contact 
with food products. 

The next big step in this single research 
project uncovered the possibility of organic 
phosphates as lubricant additives. Lindo! 
E.P. came out of the Celanese laboratories 
to meet the need for high-film strength 
lubricants necessary for modern high com- 
pression internal combustion engines. Lin- 
dol E.P. is playing a vital role in aviation 
motor oils. The engineer values it as a sol- 
vent for hydrocarbon resinous materials. It 
is non-oxidizing, non-flammable, non-corro- 
sive, and chemically stable. 

Other developments in organic phos- 
phates have followed, many of a highly 
technical nature. Cclluflex” produces a dry 
type of plasticized lacquer film, thereby de- 
creasing tackiness (tendency to stick) in the 
finished material. Increased pigment-wet- 
ting characteristics also result. 





Celanese organic phosphates serve as 
lubricant additives 


180 MADISON AVENUE * 





Then, Cellulaube’ was developed to sup- 
ply a material—as the technical description 


goes—"of higher viscosity and greater mis- 
cibility with petroleum oils; with lower 


specific gravity while still maintaining the 
excellent solvent power for hydrocarbon 
resinous materials,” 





Celanese organic phosphates serve as 
hydraulic fluids for die-casting 


Increased raw material sources for or- 
ganic phosphates have also been a funda- 
mental objective of Celanese research. By 
originality in processing, a new source was 
found in pewoleum base materials. These 
materials give Celluflex and Cellulube their 
individual characteristics. 

Full realization that synthetics can be 
tailored to a need from the ground up has 
brought about many of the most useful syn- 
thetic developments. That is why Celanese 
always welcomes inquiries in terms of prop- 
erties and characteristics desired —whether 
it be in textiles, plastics or chemicals. 
Celanese Corporation of America, . 180 
Madison Avenue, New York 16, N. Y. 





CELANESE TEXTILES 


CELANESE PLASTICS 


CELANESE CHEMICALS 





NEW YORK 16, N.Y. 
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DESIGN 
VISLONS 
CAPTURED 





Sylphon Bellows are available in a 
standard range of sizes and types 
from */:6’’ to 12’ O.D. Bellows with 
rere F as large as 68” and as 
small as 14’ have been made to meet 
unusual design conditions. Complete 
bellows assemblies are also available 
to meet practically any type of service. 


VERY DESIGN ENGINEER has had visions of new and 

better ways of doing things . . . but too often these 
good ideas are pigeonholed because of a problem in- 
volving pressure, temperature, expansion or sealing. 


For over 40 years The Fulton Sylphon Co. has been 
working closely with design engineers, helping them solve 
these problems and reduce their visions to tangible, prac- 
tical instruments of better living. No other firm has 
as complete and extensive engineering and production 
facilities, devoted exclusively to the manufacture of 
bellows and bellows assemblies. 

The Sylphon Bellows has found a vital place in thou- 
sands of devices in scores of different industries. This 
unique metal diaphragm has been applied successfully to 
mechanisms all the way from the simple thermostat in 
your automobile to the revolutionary new electronic 
microscope. There seems to be no end to the design 
possibilities of Sylphon Bellows. 

Perhaps there is a place in your designs for Fulton 
Sylphon Bellows. Bulletin UB-130 gives complete infor- 
mation. 
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LONG LIFE?! 


Tobe Capacitors are built to last. From winding 
to shipping, each step is under rigid inspection to 
mcintain the high standard set by twenty years’ 
experience. ° 

Below is shown a Tobe RLO Type Capacitor. It 
is impregnated and filled with mineral oil, made 
with watchful care and—like all Tobe Capacitors 
—rated conservatively. Let us know about your 
capacitor problems. 


LONG LIFE ASSURED 


SPECIFICATIONS—TYPE RLO* CAPACITOR 


600 VDC Single Units 01 to 2.0 Mfd. 
Dual Units -05 to 1.0 Mfd. 
Triple Units -05 to 0.5 Mfd. 
1,000 VDC Single Units 01 to 1.0 Mfd. 
Dual Units .05 t0 0.5 Mfd. 
Triple Units 0.1 and .25 Mfd. 
STANDARD CAPACITANCE TOLERANCE—plus or minus 20%** 
TEST VOLTAGE —twice D.C. rating 
GROUND TEST—2,500 Volts D.C. 
OPERATING TEMPERATURE—55° F. to 185° F. 
SHUNT RESISTANCE— .01 to 0.1 Mfd. —20,000 Megohms 
.25 to 0.5 Mfd. —12,000 Megohms 
1.0 Mfd. —10,000 Megohms 
2.0 Mfd. — 5,000 Megohms 
POWER FACTOR = —1,000 cycles—.002 to .005 
MOUNTING HOLE CENTERS: 24” except for the following capacitance 


values which are made in containers having 25," mounting 
centers : 


RATINGS 


600 VDC — Single Units 1.0 and 2.0 Mfd. 

Dual Units 0.5 and 1.0 Mfd. 

Triple Units -25 and 0.5 Mfd. 

1,000 VOC — Single Units 0.5 and 1.0 Mfd. 

Dual Units -25 and 0.5 Mfd. 

Triple Units 0.1 and .25 Mfd. 

*Data sheets showing complete code number for units having a 

specific capacitance value and voltage rating available on request. 
** Other tolerances available. 


g 
2 
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@ small part in victory today 
A BIG PART IN INDUSTRY TOMORROW 


Photo Courtesy of Southern Pacific Lines 
oe er —_ 07 - ——o we, 
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High altitude bomb sights need a certain number 
of bearing surfaces of almost perfect precision 
accuracy and surface finish. The amazing accuracy 
of our bomb sights depends on this near-perfect 
accomplishment. 


The thousands of these bomb sights needed made 
it necessary to achieve this fine instrument pre- 
cision at production speed. 


MICROMATIC 
HONE CORPORATION 
DETROIT 4. MICHIGAN 


HONING 


Microhoning Provides Vital 


Ordinary machining practice can’t produce such 
results—and fine instrument methods just aren’t 
fast enough. 


Microhoning bridged the gap. By means of this 
highly controlled abrading process, the extreme 
precision needed was obtained at production rates. 


This modern final machining process will gener- 
ate dimensional accuracy to “tenths” and fractions 
of “tenths”, and provide any desired surface fin- 
ish. It is applicable to the bores of these bomb 
sight bearings as it is to highly loaded gun turret 
bearings. 


Precision Microfinish Honing will make many 
important contributions in postwar processing 
and Micromatic engineers will be ready with 
many new honing developments. 


mm CS ee 


TOOL 


For Hitting the “Pinpoint” from Five Miles Upstairs 


S 
e) 
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A battleship gun turret is a complex precision 
instrument on a gigantic scale. Each complete 
turret weighs about 1550 tons—as much as an 
entire medium weight destroyer. This great mass 
must not only move smoothly, but also very rapidly 
—guns must be quickly targeted with extreme 
precision and without backlash. That calls for 


something extraordinary in the way of bearings. 


They must be dependable and have amazing ac- 
curacy. Inaccuracy or the slightest imperfection 
of operating fit would destroy the telescope pre- 


cision needed to make each shot count. 


The best ordinary machining methods won't 
y 
provide the precision nor the fine surface finish 


necessary for accurate frictionless operation. 


Microhoning was found to be the answer. Micro- 


HONING 


Precision Bearin ia) in Wartime Production 


honing is a process of final machining which 
generates average bore accuracy for roundness and 
straightness within .0002” to .0003”—which re- 
moves up to 65 cubic inches of stock per hour. 
In production of turret bearings—not only for 
battleships, but also for cruisers and destroyers— 
Microhoning has provided the desired combined 
precision and finish. 


And, it will be more constructively useful in 
coming times of peace than it has 
been in war production. 


MICROMATIC 


HONE CORPORATION 


DETROIT 4, MICHIGAN 


M 42°C) 821 23 
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for Using a 
Standard Twin Disc 
Machine Tool Guten: 


The Twin Disc line of standard Machine Tool 

Clutches is so complete in either single or duplex 
models, dry or oil types . . . that in the designing of a new 
machine you’ll undoubtedly find a standard unit which 
precisely meets your specifications. 





A 20-year proved performance record of Twin Disc 

Machine Tool Clutches in the widest variety of ma- 
chine tool applications assures a uniform product with 
long wear-life characteristics. 


Production men prefer Twin Disc Machine Tool 

» Clutches; first, because most operators are familiar 

with Twin Disc easy adjustment; second, because stand- 

ardizing on one style of clutch simplifies maintenance and 
reduces parts stocks. 


Thus both the Builder and the Buyer profit through 
the manufacturing economies the clutch specialist is able 
to pass on by the elimination of made-to-order units. TWIN 
Disc CLuTCH COMPANY, Racine, Wisconsin (Hydraulic 
Division, Rockford, Illinois). 
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Navy Business After V-E Day 17 


There has been considerable guessing as to 
what will happen when Germany falls. In 
this article there is an analysis of what is 
doing and what will be doing when that 
day arrives. 


Steel for Irregular 
Shaped Parts 18 


Here is an article that should be welcomed 
by engineers and production men through- 
out the industry. Read it. 


Remotely-Operated 

Controls for Aircraft 22 
The author of this article writes with a 
background of experience and authority. It 
is a thorough exposition of the subject and 
it is revealingly illustrated. 


The New M-18 Helleat 
Production 24. 


Not alone on the battle fronts is this formid- 
able war machine making history but its 
production, is well into the big time of cur- 
rent events. That’s right, page 24. 


Formability Test for 
Sheet Metal 26 


When the ingenuity of an engineering staff 
accomplishes the intricate with simplicity, 
the achievement is news of the first calibre 
for those concerned with the production of 
elements from sheet metals. This is really 
one for the book. 


Producing Hydraulic 

Torque Converters 32 
The Twin Dise Clutch Co. has done a big 
job in the production and designing of 
torque converters that reads like a romance. 
This article goes into the production prob- 
lems and tells how they were whipped. It is 
well illustrated. 


Tractor Engineering Problems 40 
The SAE recently held its Annual National 
Tractor Meeting. Out of it came a number 
of new ideas. Here are some of the papers 
briefed to conserve your’ time. 
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Source: Year-Book, League of Nations 


Recovery reached in 1938 by countries not represented by curves 
is indicated by numbers as follows: 1—Belgium, 2—Canada, 3— 
Chile, 4—Denmark, 5—Estonia, 6—Finland, 7—Greece, 8—Hun- 
gary, 9—Italy, 10—Netherlands, 11—Norway, 12—Poland, 13— 
Sweden. 


NOTE: National production indices vary in scope and method 
of compilation. Some cover almost the entire range of national] 
industry; others are limited to important branches considered 
representative. 


Increase in National Debt, 1930-38 
United Kingdom, 7°/,—WU, S. A., 130°/, 
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TransportATION is taking a 
today, and that goes for Muehlhausen Sprin 
On the functioning of these coils of 
sm-!l degree, the ability of ships, planes, ¥ 
and trains to keep supplies rolling. 
The unfailing performance of these springs is no accident. 
Into their design goes a lot of engineering. . 
Look at the valve springs shown above. Their design % 
seems simple enough, but notice the variations 
in coil pitch and diameter. These are to foil that arch foe 
of high-speed mechanisms—vibration. 


By adding a coil here, varying pitch there, or changing M UFHLHA US EN 
the spring diameter, Muehlhausen engineers raise the 
spring’s natural vibrating frequency high enough that 
it will not be excited at normal engine speeds. Of course, 


To hadrove product performance, use 


the job isn’t as simple as that—not mentioned are 
the hours of study and the precision testing. Engineering of 


this type is keeping supplies rolling in time of war— S PRING $ 
and it will keep ’em rolling in the post-war period. 


MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
650 MICHIGAN AVENUE + LOGANSPORT, INDIANA 
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Navy Business 


TAfter V-E Day 


mobile Plants in Producing Large Quantities of 





By Gene Hardy 


ITH large cutbacks in Army contracts facing 

the automotive industry when the European 

phase of the war is over, attention is rapidly 
being focused on the industry’s part in Navy pro- 
grams. About 12% per cent of the entire industry 
is devoted to Navy contracts and there are no pros- 
pects for large cutbacks when 
Germany falls. In many cases, 
such as landing craft, contracts 
may be expanded to finish the 
war in Asia. 

Overall the industry has pro- 

vided the Navy with equipment 
for landing troops on_ the 
beaches of France, for aerial 
bombardment of Jap island bas- 
tions and provided much of the 
equipment for larger Navy ves- 
‘sels. However, for reasons of 
military security and because of 
the manner in which records are 
‘cept, very little accurate infor- 
nation is available as to product 
totals. For example, in many 
ases a manufacturer has no 
dea where the material he has 
yroduced is going to be used by 
he Navy. He ships it to an 
Yrdnance depot and it is as- 
igned from there to one of the 
nany branches of the service. 

Nevertheless, by singling out 
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Continued Dependence on Automotive Industry for Much 
Equipment Certain. The Remarkable Record of Auto- raped: 


Materiel for the Navy Is Summarized in This Article. 
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specific programs some idea of the 
industry’s contribution can be gleaned. 
Since the inception of the war pro- 
gram the automotive industry has 
produced $1,400,000,000 worth of ma- 
rine equipment used by the Navy, 
Coast Guard, Marines and Seabees, 
with a small portion of this total go- 
ing to the War Shipping Adminis- 


In this category falls equipment 
War for the Navy’s amphibious training 
program. The principal production 
programs cover 15 major types of 
landing craft. Although there are 
some 4000 prime contractors and 30,- 
000 subcontractors engaged in the 
* production of landing craft it is al- 
most impossible to tour one of the 
Eastern amphibious training bases without stumbling 
over a great deal of equipment that had its origin on 
the drawing boards of Detroit. The industry’s contri- 
bution in the production of equipment to achieve the 
goal of 100,000 landing craft ranges from complete 

(Turn to page 70, please) 
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RREGULAR-SHAPED parts are frequently of such 
shape that cooling rates cannot be estimated or calcu- 
lated closely enough for guidance in selecting the 
proper steel. There are two ways of determining these 
cooling rates. One way is to attach thermocouples to 
the part at points of importance stresswise and actu- 
ally measure the temperature change during quenching 
from the hardening temperature. This method is 
cumbersome and requires equipment and technique 
that few plants have. The other method can be 
readily carried out at any plant because it involves 
only the determination of hardnesses throughout the 
part after quenching from the hardening temperature 
and then substitution of cooling rates corresponding 
to those hardnesses picked from a hardenability curve 
for the same steel that was used to make the part. 

To illustrate the procedure, the various steps will 
be described in connection with the spool-shaped 
object shown in Fig. 1. The method described will ap- 
ply to any other shaped object such as a steering 
knuckle, a transmission gear or other vehicle compon- 
ent. The purpose is to determine what steels will pro- 
duce certain required hardnesses at various points in 
the spool-shaped article. 


* This article was adapted from the paper, ‘‘Selection of Auto- 


motive Steel on the Basis of Hardenability,’” which was pre- 
sented by Mr. Boegehold at a recent meeting of the SAE 
Metropolitan Section in New York City. 
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The first thing to do is to find what cooling rates occu 
when the article is quenched from the hardening tem- 
perature in the selected quenching medium. The firs’ 
step is to select a steel from which to make the spool 
so that full hardening will occur only at the edges and 
corners, thus insuring a wide range of hardnesses in 
the spool from surface to center after hardening. For 
this test the spool was made from SAE 5130 steel, 
heated to 1675 F and quenched in oil. It was sec- 
tioned longitudinally and the hardness measured at 
various points. A hardenability test bar was made 
from the same bar of 5130 steel and also heated to 1675 
F prior to end quenching. The hardness on the cross 
section of the spool after hardening and the harden- 
ability curve for 5130 steel are shown in Fig. 1. The 
cooling rates corresponding to the hardnesses shown on 
the cross section of the spool were picked from the 
hardenability curve and located on the lower half of 


Steel for 


the spool cross section (Fig. 1) in the same positions 
as the corresponding hardnesses. Points of equal cool- 
ing rates are connected by lines, thus forming con- 
tours of equal cooling rates. We now know the cool- 
ing rates that occur when the spool is 
quenched from 1675 F in oil. If we 
wish to know the cooling rates when 
quenched from some other temperature 
or in some other quenching medium, the 
process may be repeated, being sure 
each time that the spool and the harden- 
ability test bar are both heated to the 
same temperature and that both have 
the same treatment, if any, prior to the 
hardening treatment. Any difference in 
the composition or treatment between 
the hardenability bar and the object 
being investigated will produce errone- 
ous results. 

Having determined the cooling rates 
in the spool when oil quenched from 
1675 F, we can tell from the harden- 
ability curve of any other steel what 
hardness that steel would produce in the 
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know the hardness required in the spool, 
it becomes a simple matter to select the 
steel which will produce that hardness. 
The cooling rates occurring in the spool 
when it is quenched, coupled with cer- 
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Fig. 1—( Above )—Longitudinal section of SAE 
5130 steel spool after ting 1.5 hr at 1675F 
in carburizing compound and quenching in S-° 
oil, (Below )—Hardenability curve for SAE 5130 
steel heated to 1675F and end quenched. 
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Fig. 3—Hardenability limits for example 4. 
37 to 47 RC at 1/16 in., 4/16 in. to 8/16 
in. at J30 RC. o—Specification points. 


tain hardnesses required at known cooling 
rate locations, provide a series of hardness- 
cooling rate pairs which will define a hard- 
ness-cooling rate curve. The steel that satis- 
factorily meets the hardness requirements 
for the spool then will have a Jominy harden- 
ability curve having the same hardness-cool- 
ing rate pairs. To illustrate this principle, 
let us assume certain requirements as to 


hardness in the spool. We will consider 


three examples. In the first two examples 
the part is to be subjected to stresses which 
will require in the quenched and tempered 
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Fig. 2—Hardenability curves that will meet example 
specifications 1, 2 and 3. o—Specification points. 


part a hardness of 32 to 36 Rockwell C. 


Those who insist on obtaining substantially full 
hardening throughout the part, prior to tempering, 
will require a hardness of 50 Rockwell C minimum in 
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: . the as-quenched condition. Those who will 
pi accept a lower internal hardness, so long as 
st it is higher than the hardness desired after 
&5 tempering, might specify 40 Rockwell C 
ta minimum throughout and 50 Rockwell C 
*:. minimum to a depth of 0.25 in. below the 


surface. In the third example we can as- 
sume the requirements of a part to be case 


pike 


OM, carburized in which 60 Rockwell C is re- 
9 quired to a depth of 0.025 in. and 30 Rock- 
e well C is required as the minimum core hard- 
ye ness. The hardness requirements in these 
wt three examples then are as follows: 

ae Example 1. 50 Rockwell C minimum throughout; 
Wa a Example 2. 50 Rockwell C minimum 0.25 in. below 


surface; 40 Rockwell C minimum 
throughout; 

Example 3. 60 Rockwell C minimum 0.025 in. below 
the surface; 30 Rockwell C minimum 
throughout. 


These hardness requirements coupled with 
the cooling rates known for the locations in the spool 
at which hardness is specified, gives us hardness- 
cooling rate points on the Jominy hardenability curve 
as follows: 
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end of Jominy hardenability test bar. Curves represent 
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curves. (A)—Maximum hardness obtainable. (B)— 

Minimum at 1/16 in. on hardenability bar, alloy steel. 

(C)—Minimum at 1/16 in. on hardenability bar, car- 
bon steel. 
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quirements of example 2. It has only slightly less 
hardenability than the steel represented by curve 1 
and yet would be unsatisfactory for requirements in 
example 1. Any steel satisfactory for example 1 
would be satisfactory for example 2, but not vice versa. 
Curve 3, one for the case and one for the core, repre- 
eel aad ae eA oe Ses ee sents the minimum hardenability that would meet the 
requirements of example 3. The curve for the core 
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With this information we can draw curves 
(Fig. 2) that will represent steels that can 
meet the requirements of examples 1, 2 and 3. 

Curve 1 meets the requirements of ex- 
ample 1 and represents the minimum harden- 
ability that will be satisfactory. Any steel 
having greater hardenability will be satis- 
factory and will have a hardenability curve 
passing through or lying above 50 Rockwell 
C at 8/16 in. from the quenched end. The 
shape of the curve after it falls below 50 
Rockwell C does not matter because the spool 
is not cooled anywhere at a slower rate than 
that occurring at 8/16 in. from the end of ee Ee tarot stntmeeninne ticllimaalial 
the Jominy bar. Curve 2 represents the ae EE a1 PEN PED oy “08 EEE 


hardenability of a steel that meets the re- Fig. 6—Hardness traverse of gear shown in Fig. 5. 
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must lie above 30 Rockwell C as far as 8/16 in. from 
the end of the Jominy bar. Any hardness above 
30 Rockwell C in this part of the curve would meet 
the specification. So far as the specification given 
in the example goes, the steel represented by curve 1 
would be satisfactory. In actual practice, however, 
additional requirements would have to be imposed to 
limit the hardness that would occur at cooling rates 
faster than 30 deg. per second. This is done by 
specifying the carbon content limits and will be dis- 
cussed more in detail later. Curve 3 for the car- 
burized case meets the requirements that at least 60 
Rockwell C is obtained as low as 58 F per second cool- 
ing speed which occurs at 0.025 in. below the surface 
of the spool where the 1 in. diameter section joins 
the 1.75 in. diameter part of the spool. At all other 
places on the spool the cooling rate at 0.025 in. below 


Fig. 5—SAE 5040 steel gear. For hardness the surface is faster than 58 deg. F per second. 
traverse see Fig. 6. In the selection of steel to be used for determining 
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7—Hardenability of three gear steels. 


cooling rates in a part to be heat treated, the object 
to be explored for cooling rates should be made from 
a steel of lower hardenability than would normally be 
used for the part so that full hardness is only ob- 
tained at edges and corners where the cooling rate is 
fastest. The rest of the object will vary considerably 
in hardness, depending on the cooling rate. If the 
object is made of a steel of high hardenability, the 
cooling rates will not be revealed because maximum 
hardness will be obtained throughout, since all cooling 
rates result in the same hardness for a high harden- 
ability steel. To illustrate, refer to the spool-shaped 
object shown in Fig. 1. When made of 5130 and oil 
quenched from 1675 F the hardness varied from 40 
to 53 Rockwell C. According to the hardenability 
curve for this steel any cooling speed faster than 90 
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Fig. 8— Range of hardenability for SAE 

8650 and SAE 8750 steels. Curves A and B 

are maximum and minimum limits respec- 

tively of 25 heats. Curve C is minimum 

hardenability that will meet requirements in 
example 1. 
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deg. F per second results in 53 Rockwell C—no harder. 
Where the hardness in the spool is 53 Rockwell, all 
we know is that the cooling rate was at least 90 deg. 
F per second. It is obvious from the shape of the piece 
that those regions near the periphery of the flanged 
end that are 53 Rockwell C cooled faster than places 
nearer the axis of the piece which also were 53 Rock- 
well C hard. How much faster the outer portion cooled 
we cannot tell with 5130 steel because the hardness- 
cooling rate curve is flat above 90 deg. F per second. 

For objects equivalent to a 1.0 in. round quenched 
in water and to a 0.5 in. round quenched in oil, a steel 
should be used having the slanting part of the harden- 
ability curve in the first 3/16 in. from the quenched 
end; 1040 or 1035 would be suitable materials for this 
purpose. For water quenched objects equivalent to 
1.0 or 3.0 in. in diameter, the slanting part of the 
curve should be between 1/16 in. and 12/16 in. from 
the quenched end. 1045 would be satisfactory for 
this purpose. 
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Fig. 9—Maximum and minimum harden- 

ability of 35 heats SAE 4620 steel. o— 

Hardness-cooling rate requirements in ex- 
ample 4. 


When the method described here has been used to 
determine a steel that will quench to certain required 
hardness values in some object, the natural procedure 
is to make the object of the selected steel to check 
the accuracy of the prediction. All conditions that in- 
fluence cooling rates must be maintained in the check 
test the same as they were when cooling rates in the 
object were first determined. Also, the steel selected 
for the check test should be from the same bar as that 
from which the hardenability test bar was made and 
the heat treatment of the object when made from the 
selected steel must be the same as was used for the 
hardenability bar on which the prediction was based. 
Any violation of this principle will result in failure 
to obtain the hardnesses predicted in the material 
finally selected for making the part being studied. 

The following is a list of factors that affect the rate 
of cooling and that affect hardenability of the steel: 

(Turn to page 92, please) 
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emotely -Operated 


for Aircraft 


in aircraft to actuate landing gears, flaps, bomb 
bay doors, etc., consists of three main divisions. 

The first division is the source of power which com- 
prises the pump or pumps, fluid supply, pressure regu- 
lating mechanism and pressure storage. The second 
basic division comprises the control mechanism used 
to direct the fluid to the proper part of the system 
as required by the operator. The third basic division 
is the power transmission mechanism which is repre- 
sented by actuating cylinders or hydraulic motors. 

This article deals with the second of these basic di- 
visions—the control mechanism. The hydraulic sys- 
tems of the past have normally utilized four-way 
selector control valves which are operated by means 
of handles and other necessary connections, directly 
from the operator’s station in the airplane. These 
valves are connected between the main pressure supply 
line and the low pressure return line to the reservoir, 
so that by moving the control handle in either of two 
directions, the motion of the actuating cylinder or 
hydraulic motor can be reversed. A neutral position 
is usually provided, in which position the actuating 
cylinder or hydraulic motor is stopped. Usually these 
four-way selectors are connected to the main source 
of pressure and to the return line to the reservoir by 
a parallel arrangement (Fig. 1), 
which provides a constant supply 
of pressure to each selector, so 
that upon proper movement of the 
control handle, the corresponding 
actuator is supplied with fluid 
and moves in the direction indi- 
cated by the operator’s control. 

Another arrangement, less fre- 
quently used, but which is com- 
monly known as the open center 
type system, utilizes four-way 
selectors which, when brought to 
the neutral position, permit free 
passage of fluid directly from the 
pressure supply line to the reser- 
voir return line. Such selector 
valves are connected in series in 
such a way that when all the 
valves are placed in the neutral 
position, the fluid can flow from 
the power supply source through 
all of the valves and thence back 
to the reservoir, thus automati- 
cally providing an unloading ar- 
rangement for the pumps, and 
requiring a build-up of pressure 


. + basic arrangement of hydraulic systems used 
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in the pump supply line only when one of the valves 
is being operated to move an actuating cylinder or 
motor in one direction or the other. Such an arrange- 
ment is illustrated by Fig. 2. 

In either of these arrangements, the primary move- 
ment of the control valve has been by means of torque 
shafts or levers which are operated either by levers 
installed directly on the valve or are connected to the 
valve through torque shafts or push-pull rods. It 
has been customary, therefore, to place the valves in 
locations which would be most convenient for opera- 
tion by the proper members of the flight crew and to 
provide an arrangement which was the best possible 
compromise between such advantageous locations and 
locations which would simplify the piping of the valves 
as much as possible. 

On small airplanes, it is often possible to so group 
the hydraulic controls that they are centrally located 
in the system, and closely connected to each other, 
or arranged in pancake or stack formation to reduce 
the complexity of the plumbing and still have the 
valves conveniently located to the pilot or crew mem- 
ber who will operate them. 

However, in larger airplanes, and particularly in 
the transport and cargo airplanes that are so rapidly 
developing for future operations, there are more crew 














Fig. 1—Four-way selector control 
valves of parallel type. 
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Hydraulic Systems 


members, more functions requiring operation at vari- 
ous times during flight, and the stations from which 
these functions must be performed are often separated 
by comparatively long distances. A study of the ar- 
rangement of piping required to install the hydraulic 
system for the operation of various controls in a mod- 
ern airplane under such conditions immediately re- 
veals that a multiplication of plumbing is required to 
lead the fluid from the pressure supply system to each 
of the control valves and thence to the operating cyl- 
inders or motors, then back to the control valve, and 
from there to the reservoir. The relatively long lines 
required, with many bends, not only increases the 
weight, but it decreases the efficiency of the whole 
system, and increases the time required for installa- 
tion. 

Both of the systems described so far give rise to the 


criticism of excessive vulnerability to gun fire, as well 
as to the basic fault of susceptibility to line failures, 
and also to the excessive cost of installation. In order 
to overcome this. basic objection, it is necessary to re- 
group the basic parts of the hydraulic system to 
reduce the number of parts and the lengths of lines 
as much as possible. Since actuating cylinders or 
hydraulic motors mut of necessity be placed as near 
as possible to the point of actuation, and assuming 
that the power supply system has been reduced to its 
simplest form, the greatest saving can be accomplished 
by the regrouping of the hydraulic control valves. It 
follows, therefore, that in order to place these valves 
advantageously in the system, and at the same time 
locate them conveniently for operation by the crew 
members, remote operation is required. 

There are several factors which must be considered 
in designing remotely controlled valves. One factor 
is to consider whether the means of control selected, 

(Turn to page 88, please) 
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Fig. 4—Auxiliary closed-type 
—— * H “on 
hydraulic control system. 
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Fig. 3—Small auxiliary four-way 
coutrol valves. 
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New M-18 Helleat is 


ARLY in 1942 the Buick Motor Division was called 
K upon by the Ordnance Department to cooperate 

in the development of a gun motor carriage 
which later emerged as the Hellcat, the M-18 Tank 
Destroyer mounting a long range 76-mm gun. In 
January, 1943, Buick was awarded the contract for 
building this vehicle—with the requirement that six 
pilot models would be delivered to the U. S. Army by 
July, 1943, and that quantity production would be es- 
tablished in that month. 

With characteristic zeal Buick had devoted consider- 

able effort in 1942 to the preliminary planning of the 
project, involving such matters as plant layout, ma- 
chine and tool engineering, development of operational 
sequences for components, and the like. The large 
staff of engineers and process men assigned to this 
task not only were required to handle 
their appointed jobs but, in addition, 
were attending classes in the art of weld- 
ing armor plate by advanced procedures. 
Moreover, they took time to visit other 
plants engaged in similar work so as to 
assemble a mass of data on welding and 
assembly techniques. 

It so happened that, with the general 
acceleration of the war program which 
was so fluid during this period, Buick 


(Right) Lowering the turret and 76- 

mm gun onto the tank destroyer chas- 

sis. Note factory mezzanine that per- 

mits workmen’s easy handling of this 
operation. 


was faced with a major increase in its then existing 
commitments—some were doubled; some trebled. This 
called for an expansion of facilities into other areas 
of the Flint plants. Net result of this activity was the 
inevitable fact that floor space for production of the 
Tank Destroyer was considerably “tight.” The Buick 
management was faced with the conclusion that reli- 
ance would have to be placed upon a large group of 
sub-contractors for the manufacture of the major 
units and components. Fortunately, the familiar pas- 
senger car assembly plant could be made available and 
it was agreed that this would be converted to the as- 
sembly of the vehicle. 

Without going into the thousands of details con- 
cerned with the selection of sub-contractors, suffice it 
to say that the master mechanic’s department in co- 


(Right) M-18 Hellcats ready for shipment to com- 
bat battalions. An M-18 tank destroyer weighs 19 
tons, has a top speed of 55 mph, and is powered 
by a 485 hp. air cooled radial engine. Its indepen- 
dent suspension is of the torsion bar type. 


(Left) Assembling final 
drive mechanism which ~. sy 
carries front drive —— oo 
sprocket on the M-18. adda 
The drive is mounted so 
that the sprocket wheel 
moves laterally to main- 
tain a_ predetermined 
tension on the all-steel 

track. 
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ductive items, and 150 sources 
for machinery, dies, jigs, and 
fixtures. In addition, 13 plants ) 
within the wide-spread General I | 
Motors Corp., undertook the pro- ti 
important components and as- iil 





duction of certain 
semblies. 


operation with the general purchasing department 
combed. the Middle West for suitable sources, whether 


or not they were familiar with the tasks at hand. It 
was obvious that Buick would have to bear the brunt 
of engineering, process development, tool design, and 
even the procurement of machine tools and expend- 


Thus, the project resolved itself into an enormous 
pool of sub-contracting activity. It brought to bear 
a unique relationship between the company and its 

(Turn to page 110, please) 





able materials. Ultimately, by dint of intensive effort 
Buick had lined up some 
298 vendors for productive 
work, 314 for non-pro- 
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craft designers with information about the ex- 
tent to which metal sheets may be bent, stretched 
or compressed under the rubber pad of the hydro- 
press. Certain information regarding the workability 
of sheet metal has been available for a long time. Tin- 
ners, for instance, know that crimped joints are per- 
missible in certain materials within a certain range 
of gages. They also know that straight-break flanges 
must not be bent too sharply if cracks in the material 
are to be avoided. They have learned that turning up 
of flanges involves stretching or compressing the ma- 
terial, and that if wrinkled or torn flanges are to be 
avoided it is necessary to make certain concessions 
in design. The collection of knowledge which tinners 
possess about the materials and the techniques of their 
trade is what engineers like to call folklore. It is 
knowledge, but it is unsystematic; and because it is 
unsystematic, it is incomplete in engineering eyes. 
The formability test is an engineering expedient 
for gathering systematic data on the extent to which 
particular sheet metals will tolerate specific types of 
deformation. Its value to the aircraft engineer lies 
in the fact that the information it provides enables 
him to design sheet metal parts without incurring 
weight penalties as a result of needless caution, and 
to realize the full potentialities of the material in the 
design of sheet metal structures. 


‘Le test to be described is intended to provide air- 


Fig. 1—Standard formability die 


The test is run on the Guerin-process hydro-press 
at a unit pressure of about 1200 psi. The form block 
is of “dural,” and is so designed that the test specimen 
is subjected in one operation of the press to all of 
the general types of forming likely to be encountered. 
Fig. 1 shows the standard formability die. On one 
side of the block there are three stretch flanges, and 
the flat pattern is so designed as to give elongations 
of approximately 9 per cent, 14 per cent and 23 per 
cent. Along the other side of the block there is a 
54-in. shrink flange with a radius of curvature vary- 
ing from 25 in. down to 2% in. At one end the block 
is incorporated a straight break springback flange with 
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A Simple 

















Hydro-Press 






a 3/16 in. bend radius. Along the top of the block 
are placed three atmospheric bubbles, from which are 
obtained data on elongation where there are no edges. 
The relative depths to which these bubbles can be 
formed indicates the “definition” obtainable. 


GOOD EDGE 
_ 24 SOAL 


_» POOR EDGE 
24 STAL : 








Fig. 2—Enlargement of edges sheared with 
a “zero-clearance” die 





In forming stretch flanges, the edge condition of 
the blank materially affects the elongations. The edges 
may be produced by hand shearing, and they may be 
subsequently polished. They may be cut using plow 
steel and Kirksite “zero-clearance” type dies. The 
edge may also be blanked with a router block on the 
master router. In general, sheared edges will not 
elongate nearly so much as polished or routed edges. 
This is usually explained by the fact that all methods 
of shearing produce small cracks or scratches on the 
edge, which act as stress concentrators, thereby -re- 


















24 STAL 





Fig. 3—Enlargement of a routed edge ’ 
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ducing the elongation obtain- 
able before rupture. Fig. 2 
shows an enlargement of two 
edges sheared with a “zero 
‘learance” die. 

When the edges are polished, these irregularities 
are removed. When a router is used, any edge irregu- 
larities run parallel to the edge of the metal, and 
therefore do not concentrate the stresses. Fig. 3 is 
an enlargement of a routed edge. Notice the direc- 
tion of the irregularities. High edge elongations are 
obtainable with polished or routed edges. Fig. 4 shows 
the effect of edge condition on elongation. Here the 
edges which were routed or polished did not fail when 
elongated, while the sheared edge split. The shrink 
of most sheet metals over convex flanges is affected 
by the gage of the material, and it can be seen from 
Fig. 5 that the heavy gage formed with fewer wrinkles 
than the lighter gage. , 

In Fig. 6 the elongation, shrink, springback and 
definition are plotted against the gage. As the thick- 
ness increases, both the shrink and the elongation ob- 
tainable increase. For thin gages, the definition 





Fig. 4—How edges which were routed or polished 
did not fail when elongated while the sheared edges 
split (.040 gage 61ST.) 


obtainable is high, but as the gage increases the metal 
becomes more difficult to form into beads and other 
depressions. For a given bend radius, the springback 
of thin gages will be a great deal higher than the 
springback of thick gages. 

Following the recent request by the Army and Navy 
that manufacturers attempt to substitute 61S alloy for 
24S, this test was used to evaluate the relative forma- 
bilities of these two materials in their various condi- 
tions. In Table I 24SOAL and 24STAL are com- 
pared with 61SW and 61ST as regards formability 
*haracteristics. 

61SW was found to have the best elongation and 
61ST the least. The relative elongations found from 
the test agree with the Aluminum Company data on 
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the elongations of these mate- 
rials. An examination of the 
wrinkling of the test samples 
showed 24SOAL to have the 
best shrink, and 24STAL the worst. 61SW and 61ST 
fell in between and showed about the same shrink. 
The relative springback and definition of the four 
materials ranged in the same order as their yield 
strengths, with 24SOAL giving the least springback 
and the greatest definition, 61SW and 61ST coming 
next, and 24STAL giving the greatest springback and 





Fig. 5—Effect of gage on shrink (.040 and 
064 gage ST) 


the least definition. From this evaluation it was 
finally decided that only in certain special cases could 
61SW be substituted for 24SOAL. In general, 61SW 
can be substituted for 24STAL when forming is neces- 
sary, and 61ST for 24STAL when no forming is re- 
quired. Wherever a substitution of these materials 
is to be made, the strength required of the part in- 
volved must be considered, since the 61S alloy is not 
as strong as the 24S alloy. 
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Fig. 6—Effect of gage on formability cher- 


acteristics 
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Table I—Relative Formability of Aluminum 


Alloys. 


When 24SOAL material is heat-treated and 
quenched, it must be aged at room temperature for 
approximately 24 hours before its full strength is 
reached. To reduce warpage during heat treatment, 
advantage often is taken of the fact that the “green” 
24SWAL material (as it is called immediately follow- 
ing quench) can be formed nearly as easily as 24SOAL. 
In order to determine how quickly this “green” ma- 
terial must be formed following heat treatment, the 
formability test was run on 24SWAL material after 
different elapsed times after the quench. 

Along with the 24SWAL samples were run control 
samples of 24SOAL and 24STAL. All of the 24SWAL 
samples were ice-boxed, and several samples were run 
in the chilled condition before they had come up to 
room temperature. It was found that samples run up 
to 30 minutes after quenching will form as well as 
samples run immediately after quenching. However, 
the poor formability of chilled parts which had not 
been allowed to come to room temperature indicated 
that ice-boxed material must be allowed to rise to room 
temperature before forming. Fig. 7 shows a series of 
these test samples. 

Sample No. 1 is a 24SOAL control sample, while 
No. 8 is a 24STAL control sample. The two samples 
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Fig. 7—Test specimens for the formability 
test 








directly above the bottom sample were formed in the 
chilled condition and wrinkled to a greater extent than 
the four samples above them, which all formed nearly 
as well as the 24SOAL control sample. 

An interesting application of the formability test 
was made when it was desired to anneal spoiled 
24STAL stretcher press material and to use the an- 
nealed material for drop-hammer parts. To determine 
whether its formability was satisfactory, the annealed 
material was tested, compared with 24SOAL, and 
found to be satisfactory for the proposed use. 

In addition to its use in comparing aluminum alloys, 
the formability test has been used also for the exam- 
ination of sheet steels. Following the interest aroused 
by North American Aviation’s use of SAE 4610 steel 
in their trainer, the formability of this steel was eval- 
uated to determine what fabrication difficulties might 
be encountered. In Table II the formability character- 





RELATIVE FORMABILITY 
4610*STEEL AND 24S ALUMINUM ALLOY 

















ELONGATION a 
SHEARED SHRINK SPRINGBACK DEFINITION 
EDGES 
(DECREASING) | (DECREASING) | (INCREASING) | (DECREASING) 
———_ — 
24 SOAL "24 SOAL 24 SOAL 24 SOAL 
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‘Table 1l—Relative Formability of 4610 Steel 
and 248 Aluminum Alloy. 


istics of 4610 steel are compared with those of 24S 
aluminum alloy. 

For parts of equivalent weight the steel was found 
to fall between 24SOAL and 24STAL in both shrink 
and springback. The sheared-edge elonga- 
tion was.found to-be about the same as for 
24STAL. However, due to its higher 
strength, not as high definition was ob- 
tainable as with 24STAL. In general, the 
4610 grade B (100,000 psi yield strength) 
was found to parallel 24STAL in form- 
ability. 

A substitution recently proposed by the 
Army was that of low-carbon sheet stee! 
for 18-18 stainless steel. The steel was to 
be protected from corrosion by suitable 
surface coatings. In an attempt to obtain 
a satisfactory substitute, the formability 
of various low-carbon steels was compared 
with that of annealed 18-8 stainless steel. 

The steels tested were hot rolled and 
cold rolled SAE 1020 steel, hot rolled SAF 
1010 steel which had been “aluminized” by 
dipping in molten aluminum, and an 
nealed 18-8 stainless steel. The form- 
ability of hot rolled low carbon steels in 
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Fig. 8—Stress-strain curves for two alumi- 
num alloys 


general is as good as that of annealed 18-8 stainless 
steel. However, cold-rolled low-carbon steels are 
harder to form. Some of the aluminized steel had been 
subsequently cold rolled, giving it a harder aluminum 
surface. An examination of the aluminized steel test 
samples revealed surface cracks in the aluminum coat- 
ing. Since the primary purpose of the aluminum coat- 
ing was to protect the easily corroded low-carbon steel, 
such surface cracks could not be tolerated. 

Formability characteristics of a material can be pre- 
dicted also from its stress-strain diagram, and a good 
example is the prediction of springback. In Fig. 8 
are shown two stress-strain curves, one for 24SOAL 
and one for 24STAL. Let us examine the bending of 
two sheets of metal of the same gage, one of 24SOAL, 
the other of 24STAL. When a sheet of 24SOAL is 
bent, its outer fibers are strained to an amount C, and 
a stress B is induced in them. However, when the 
forming pressure is removed, the stress and strain 
decrease along line BD, which parallels the elastic 
slope to the point of permanent shape. The resulting 
permanent strain is equal to OD. The difference be- 
tween the maximum strain under forming and the per- 
manent strain is called the springback. 
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Fig. 9—Stress-strain curves for four alumi- 
num alloys 
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In a like manner, when a sheet of 24STAL is bent, 
its outer fibers undergo a strain C, and a stress A is 
induced. When the forming pressure is removed, the 
stress and strain drop along line AE, which parallels 
the elastic slope to the point of permanent shape. The 
resulting permanent strain is equal to OE. Again the 
difference between the maximum strain under form- 
ing and the permanent strain is the springback. 

Since AE and BD both parallel the elastic slope, the 
two triangles AEC and BDC are similar, and from 
plane geometry, the ratio of DC, the 24SOAL spring- 
back, to EC, the 24STAL springback, is the same as 
the ratio of the forming stresses which yield the 
springbacks; namely, the stresses at B and A. 

The angular springback of the bent sheet is directly 
proportional to this springback DC or EC, and by com- 
paring the two, a close approach may be had to the 
relative angular springback of the two materials. 

For a comparison of springback, the stress-strain 
curves for four aluminum alloys—24SOAL, 61SW, 
61ST and 24STAL—are shown in Fig. 9. When a 
































SPRINGBACK RATIO 

ACTUAL AND PREDICTED FROM STRESS~-STRAIN DIAGRAMS 

61 SW 61 ST 24 STAL 

24 SOAL 24 SOAL 24 SOAL 
GAGES 

ACTUAL |PREDICTED} ACTUAL | PREDICTED] ACTUAL | PREDICTED 

0.020 2.6 2.7 
0.032 5 15 2.7 2.7 
0.040 1.9 1.9 2.6 2.7 
-— 
0.05! 1.5 L5 ast. EF 
0.064 2.0 1.9 2.6 an “1 



































Table I1l—Springback Ratios—Actual und 
Predicted from Stress-Strain Diagrams. 


sheet of given thickness is bent over a given radius, a 
definite strain results. Let us call this strain C and 
consider such a bend for these four materials. The 
stress for each material corresponding to the strain C 
appears on the curves. Using 24SOAL as a basis, the 
ratios of springback should be approximately : 


61SW = 35,000 = 1.5 
24SOAL 24,000 





61ST = 46,000 = 1.9 
24SOAL =e: 24,000 





24STAL = 64,000 = 2.7 
24SOAL 24,000 





These figures compare favorably with the ratios of 
actual springback given in Table III. 

In the columns headed “Actual” -appear the ratios 
of the actual springbacks taken from formability-test 
samples, while next to them appear the springback 

(Turn to page 86, please) 
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Lighter Shan As 


With all of the publicity given to the 
airplane the very important work being 
done by the Navy’s fleet of dirigible 
balloons is often overlooked. I have 
been building some special experimental 
boats for the Army and Navy and one 
of the shops where the work is being 
done is not far from the Naval Air Sta- 
tion at Lakehurst, N. J., which is the 
nerve center of the Lighter-Than-Air 
forces. There one gets a better idea of 
the tremendous amount of activity in 
this field. 

Part of some work I am doing in the 
war required me, recently, to work 
from one of these “ships” and I think 
that anyone who has an occasion to go 
aloft in one will be completely won over 
to it as a very pleasant and reasonably 
fast means of transportation. I had 
flown in a much smaller dirigible than 
the large Navy ship and that was 
pleasant, but the larger ship with its 
greater steadiness and commodious 
cabin was really the most wonderful 
way of getting about that I have ever 
imagined. True, the experience which 
we have had with the Zeppelins has 
been most unfortunate, but I still agree 
with Admiral Rosendahl that those ex- 
periences should serve to show us what 
to avoid in future construction and 
operation and not to condemn the 


* dirigible to extinction. 


That we have any Lighter-Than-Air 
is due entirely to the great faith of 
Admiral C. E. Rosendahl in this type 
of ship and his courage in fighting for 
it against every kind of opposition. 
The United States has been indeed 
fortunate in having an Admiral Rosen- 
dahl to do this, otherwise the story of 
the elimination of the submarine 
menace might have been a far different 
one and many men who are alive today 
owe their lives to this very great 
officer. 


re shure tors 


One used to wonder, particularly 
with air-cooled engines, how long an 
aircraft engine would afterfire before 
it decided to give that last kick or two 
over backwards before stopping. I re- 
member that the big Handley-Pages of 
the Imperial Airways were particular- 
ly bad in this respect. and their big 
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Jupiter engines would run for some 
time belching black smoke and pound- 
ing before the pilots could get them 
to stop by opening the throttles wide. 
In our engines of the larger horse- 
powers the problem was solved by the 
adoption of the injection carburetor 
with its positive fuel shut-off on 
closed throttle but the little engine 
fitted with float feed carburetors often 
act up badly even when reasonably cool. 
It would be a relatively simple matter 
to fit a valve in the fuel passage from 
the float chamber to the jets and con- 
nect this to the throttle or another 
suitable control so that the motor could 
be “killed” at will. Some may argue 
that the scheme of shutting off the gas 
to the carburetor and letting the engine 
run out the fuel in the float chamber 
is a double protection as it insures cool- 
ing the engine before stopping. This is 
true but it is equally true that there 
are times when a quick engine stop 
will avoid an accident to ground per- 
sonnel and where no gas in the engine 
will save injury to some mechanic who 
does not know enough not to turn the 
propeller of a hot engine even when the 
switches are “Off.” Such a control is 
really needed badly. 


ee oe 


Airbriefs has tried for the past sev- 
eral months to give predictions for the 
future based upon some 32 years con- 
nection with aviation. The result has 
been a few letters chiding the writer as 
being pessimistic. It:was most inter- 
esting, therefor, to read a prepared 
statement made by President Guy 
Vaughan of Curtiss-Wright. This 
gentleman is in a position to know 
whereof he speaks and his statement 
made the most pessimistic predictions 
which I have made look like the cheer- 
ing section at the Army and Navy 
game. The whole thing hinges on a 
popular quantity production market for 
private aircraft and the doubt ex- 
pressed by many of the best aircraft 
men that this will develop. I recently 
read the most illuminating paper writ- 
ten by my old friend John H. Geisse 
of the CAA for the Light Aircraft 
Meeting of the Institute of the Aero- 
nautical Sciences. Mr. Geisse has had 
a world of experience as he started 
with the engine section of the Naval 
Aircraft Factory at Philadelphia and 





then became V.P. of a concern making 
engines for light and medium planes 
leaving this to go with the forerunner 
of the CAA. During this service Mr. 
Geisse has been in charge of most of 
the attempts of the Government to 
popularize the light airplane and to 
develop a really fool-proof job. 

With this in mind I am going to 
make some quotations from Mr. Geisse’s 
paper. I do not think that this or 
other papers should be taken as proof 
that private flying will never amount 
to anything, but as the studied advice 
of men who really know about the pit- 
falls in the path of private flying that 
must be avoided if it is to amount to 
much more than it did before the war. 

Mr. Geisse points out the fact that 
most people who buy an airplane do 
not keep up the ownership of the ma- 
chine for a very long period, the aver- 
age being four years or less and that 
only one-third of the buyers of air- 
craft keep them for more than one 
year. 

Mr. Geisse then states that the CAA 
survey showed that 50 per cent of the 
owners who sold their planes did so 
because of the cost of operating them 
but what is more significant is that he 
adds “However, it is not at all un- 
likely that a large percentage of these 
would have found ways of maintain- 
ing ownership if they had found 
ownership sufficiently attractive to give 
up other things to retain such owner- 
ship.” 

The reason is the same one that ap- 
plies to buyers of small outboard 
motorboats on waters of limited size. 
The prospect sees the boat and gets a 
ride in one which enthuses him and he 
buys. After running alone up and 
down the lake a few times he gets tired 
of the rig and sells it. 

Mr. Geisse gives some important 
figures on cost. If one takes the aver- 
age 65-75 hp airplane, it is found that 
it costs about $2000 to buy it and if 
it is run 100 hours per year or about 
8000 miles the cost will average $1015 
or just under 18 cents per mile. Of 
this cost insurance counts for $458 as 
compared with an average of $51 for 
the same coverage on a motor car. Mr. 
Geisse does, however, omit one im- 
portant point. If I get in your motor 
ear the life and accident insurance for 
which I pay quite a percentage of my 
income as a protection for my family 
and myself is good but if I get into 
your private airplane it ceases to pro- 
tect me at all and I am gambling this 
whole investment against a safe re- 
turn to earth. The psychological fac- 
tor here counts greatly against the air- 
plane and many people who otherwise 
would not think of the danger wil! 
say “If it is so dangerous that my in- 
surance company refuses the risk, it is 
too dangerous for me to do.” 

The paper gets into the matter of 
(Turn to page 44, please) 
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aviation 

5 ‘Standard oil 

Co. (New Jersey) plant. 
LEGEND 


Standard Fuels Storage 

Standard Fuels Storage 

Standard Fuels Storage 

Standard Fuels Storage 

Slop Fuel Tank 

Fuel Filters 

Fuel Weigh Tanks 

Rotameters 

Lubricating Oil Weigh Tank 

Lubricating Oil Filter 

11 Lubricating Oil Heater 

12 Lubricating Oil Cooler 

13 Carburetor Air Blower 

14 Carb. Air Cooler, Htr. & Filt. 
Unit 

15 Carburetor Air Relief 

16 Carburetor Air Contro] Valve 

17 Carburetor Air Flow Meter 

18 Carburetor Air Surge Drum 

19 Cooling Air Fan 

20 Purging Air Fan 

21 Dynamometer Cooling Water 

Tank 
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22 Dynamometer Water Cooler 


> 23 Absorption Dynamometer 
Uu ] Mm e n t 24 Driving Dynamometer 
25 Dynamometer Scales 


26 Engine 

27 Inert Gas Storage—High Pres- 
sure 

28 Inert Gas Storage—Low Pressure 


Among Features of Aviation 29 Intake Stack 


Fuel Test Unit 


LLUSTRATED on this page is the layout of the $500,- 

000 test unit recently opened by the Standard Oil 

Co. (New Jersey) at its Bayway, N. J., plant for 
research on aviation fuels and lubricants. Equipment 
and its arrangement are identified in the perspective 
drawing by key numbers and piping, insofar as it has 
a direct function in the operation of the test stand, 
is shown in simplified form. Service piping (fresh 
water, salt water, steam and sewers) together with the 
CO, fire protection system and the control room ven- 
tilating system have been omitted for the sake of 
clarity. Incorporated in this new unit are a number 
of special features of particular interest to engine 
test engineers. 

The main structure includes the ‘test cell with its 
intake and exhaust stacks, the control room, the equip- 
ment room, the service room and, on mezzanine floors, 
two fan rooms, an air filter chamber, and a weigh 
scale room. The test cell, stacks and fan rooms are 
of heavy reinforced concrete construction with walls 
from 12 in. to 16 in. thick. Other portions of the 
structure are built with brick walls, wood rafters, and 
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30 Exhaust Stack 

31 Cork Blocks 

32 Floating Floor 

33 Dynamometer Electronic Cont. 
Cab 

34 440 Volt Motor Control Switch- 


gear 
gypsum roofing. 35 ue. ita Motor Control Switch - 


The __ test cell 36 Main Power Transformer 

itself is 77 ft 

long by 18 ft 

wide with a clear height of 20 ft. It is equipped for 
testing liquid cooled and air cooled engines up to 2800 
hp. Provision has been made to minimize the trans- 
mission of sound to the control room and to the sur- 
rounding area outside the stand. 

In order to damp the vibrations from the engine, 
the entire rotating assembly, consisting of the test 
engine, stub shaft and dynamometer, is mounted on a 
block of concrete weighing 240 tons which is in turn 
doweled directly to the pile cap forming the foundation 
for the whole building. The instruments in the con- 


trol room have been isolated from the rest of the struc-. 


ture by building the control room floor as a separate 
unit, free from the walls on all sides, supported on 
blocks of cork designed to absorb the remaining vibra- 
tion which would otherwise be transmitted through the 
foundation. : 5 

(Turn to page 106, please) 
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Twin Dise’s New Rockford Plant 


Producing Hydraulic Torque Converter re 


and industrial applications, the Twin Disc Clutch 

Co. has followed a pattern of investigation 
which, in the middle ’30’s, led to a study of torque con- 
verter developments in Europe as well as in this coun- 
try. P. H. Batten, president and founder of Twiu 
Disc, made a personal survey of the situation and di- 
rected negotiations and experimental work culminat- 
ing in a licensing agreement for the manufacture of 
industrial applications of the Lysholm-Smith type 
hydraulic torque converter and distribution in the 
U. S. A. and its territories and Canada. 

sy June, 1938, the company had established the be- 
ginnings of a torque converter department in a cor- 
ner of its Racine plant. The first important applica- 
tion was a pilot model for oil field work. This worked 
out so well that later applications were made on rail- 
car units and on equipment for the logging industry. 
Next came a request for a pilot model for high speed 
tractor use. This development was so successful that 
when the Army began to swing into the tank program, 
Twin Dise was called in to produce torque converters 
for certain of the tank models. 

By this time the demands for the product exceeded 
available production facilities, particularly when it is 
recalled that the demands of the War were beginning 
to strain the facilities for the standard line of 
clutches and marine gears at Racine. A decision was 
made to establish a separate Hydraulic Division. In 
April, 1942, this Division was organized in Rock- 
ford, Ill., using as a nucleus the department then ex- 
isting in the Racine plant; and incorporating the small 
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View of a bay in 
the manufactur- 
ing department. 
In the fore- 
ground are two 
towering Bullard 
Mult - Au - Matics 
which are used 
for the machin- 
ing of large vol- 
ume parts 


Twin Disc plant which had been producing friction 
tractor clutches in Rockford for many years. 

The present home of the Hydraulic Division with 
which this article is concerned is the new Rockford 
plant. It is currently producing two series of hydrau- 
lic torque converters in four principal models for the 
Army and Navy. The plant is modern in every re- 
spect, fully self-contained for producing torque con- 

verters, and equipped 
with the latest type of 
machinery. 

Like most progressive 
manufacturers, Twin Disc 
has some definite plans 
for the postwar era. The 
market for industrial ap- 


One of a number of large 
Monarch lathes with Keller 
attachment for _ profiling 
the cavity of torque con- 
verter housings. Note the 
massive tool holder which 
carries a large cemented- 
carbide-tipped tool. 
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(Above) Glimpse 
of the research 
laboratory with 
General Electric 
dynamometers. 


plications of the torque converter is an attractive one 
indeed. Among the major applications now planned 


are the following: 


Industrial tractors, oil field equipment, locomotive 
cranes, railcars, earth moving machinery, logging 
equipment. 

In addition, there is a companion line of hydraulic 
couplings which is being groomed for application on 
power shovels, electric motor drives, industrial engine 
power units, compound marine engine drives. etc. 

With this brief introduction let us consider some 
f the highlights of the manufacturing setup. It 
hould be appreciated at the outset that the torque 
onverter is an intricate mechanism, from the stand- 
int of production, composed of a large number of 
parts which are integrated into numerous sub-as- 
emblies. For example, there are four sub-assemblies, 
lone, containing blades; and on the average the cur- 
ent units have a total of 278 individual blades. 

The steel parts are machined overall from bar stock 

r forgings as the case may be; the housings are ma- 


Upon completion of Cincinnati broaching operations, 
the steel blades go to this multiple-head Hammond 
polishing machine for buffing and polishing all over. 
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chined from castings. Dimensional tolerances are held 
to close limits: total tolerance on the diameters of the 
‘ast housings are held to 0.003 in. A detailed study 
of production methods reveals many unique tech- 
niques stemming from the design of the product. Tur- 
bine blades are made from steel stampings—purchased 
from the outside—cut to length and contour-shaped 


















































































































































































































in a single operation on a skillfully tooled Cincinnati 
Duplex surface broaching machine. The larger pump 
blades are made to form as extruded brass shapes, 
then milled on the sides to produce lugs which are hol- 
low-milled to the proper diameter, on a Sundstrand 
double-end machine specially designed for the purpose. 

Perhaps the most critical element of the unit is the 
hydraulic seal. Seal rings are machined from a cylin- 
drical Meehanite casting and the faces lapped by ma- 
chine on a special Delta unit, then by hand on a lapping 
plate to form a perfect flat surface. 

Twin Dise is particularly proud of its setup for 
riveting turbine blades. Not only must the riveted 
parts stay put permanently but the rivets must be 
pressure tight. Moreover, the riveting operations are 
required to produce the required alignment of blades. 
In this connection, it may be noted that the blade 
openings of the final assembly are held to plus or minus 
0.010 in. from blade to blade. 

To facilitate manufacturing, the plant has been 
well departmentalized. The first of these is set up 
for the rough and finish machining of steel parts made 
from bar stock and forgings. This department con- 
tains a large battery of Monarch lathes for finishing; 
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This is one of the bays in the 
torque converter assembly de- 
partment. It will be noted that 
sub-assemblies are made up on 
the benches along the wall while 
the final assembly of the unit is 
handled on the special stands in 
the center. Overhead is a crane- 
way typical of the arrangement 
for materials handling in every 
department. 





Table I 
Turbine Housing Routing 


OPERATION 
Clean and snag 


EQUIPMENT 


Paint with sealer paint ; 
Warner & Swasey 
turret lathe 
Rough and finish opposite side Warner & Swasey 
turret lathe 


Monarch Keller 


lathe 
Drill 24—5/16” holes 17% Ree Natco drill 


Drill 12—5/16” holes Natco drill 

Drill 54—0.2185-00.2215 holes Natco drill 
Chamfer 24 holes 1/32” deep x 120 deg. H{ammond radial 
Tap 24—%”—-16 on 17%” B.C. 
Chamfer 12 holes 1/32” x 120 deg. 
Tap 12—%”-—16 on 10%” B.C. 
Countersink 54 holes 11/32” 


Rough and finish bow! side 


Turn and polish contour 


Hammond radial 

Hammond radial 

Hammond radial 

Hammond radial 

Indent 54 radia} holes Bench 

Drill one 7/16” on vertical centerline Radial drill 

Tap one %4 P.T. on vertical centerline Radial drill 

Mill 2 pads 90 deg. apart Kearney & Trecker 
milling machine 

Drill 2—-7/16” on 7 deg. angle, and one 


7/32” hole to depth Radial drill 
Tap 2—\” P.T. on 7 deg. angle Radial drill 
Drill & countersink 76—7/32” radial Kingsbury auto- 
holes matic drill 
Indent 76 holes Bench 


Drill five 27/64” holes two in each 

milled pad, one on vertical center- 

line. Drill one 23/32” hole on OD. 

1%” from face of housing. Chamfer 

five 27/64” holes 1/32ff by 120 deg 

Tap five “%—13 holes and one %’ 

P.T. Radial drill 
Inspect 





a battery of Warner & Swasey turret lathes for rough 
machining and turning of gear blanks; two huge 
Bullard Mult-Au-Matics; a Cincinnati Duplex vertical 
surface broaching machine; a Hammond polisher for 
finishing the steel turbine blades; Kingsbury multiple- 
spindle drills; a large Blakeslee Niagara washing ma- 
chine; and other items. 

Another large department handles the machining of 
cast housings. Principal items of equipment include: 
a battery of large Warner & Swasey turret lathes; a 
number of large Monarch lathes with Keller attach- 


Close-up of one of the High Speed Hammer units in the 
riveting department which is one of the major activitics 
in the plant. This view shows the riveting of brass pump 
blades. 
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For Workability With 
Inland Steel 


Steel offers designers and manufacturers the maximum in 
workability. It can be formed and fabricated by all prac- 
tical production methods, keeping shop costs down. It can 
be formed either hot or cold. It can be easily spun or 
extruded into many useful shapes. Steel can be deep drawn 
to such extremes as in the manufacture of steel cartridge 
cases. It can be machined, sheared, bent, seamed, welded, 
and brazed. And steel is available in extreme ranges of sizes 
and shapes, and chemical analyses; this offers a wide scope 
in the design of parts, and also simplifies shop procedure, 
-reducing wastage to the minimum. 


For half a century Inland has been studying the needs 
of industry, working with designers and production men, 
to make steel more useful—to give it the workability that 
simplifies production and assures economical fabrication. 
From such close contact with field problems, Inland has 
given industry Ledloy, the lead bearing, faster machin- 
ing steel—Hi-Steel, the low alloy, high strength steel of 
exceptional workability —Form-Cote, the galvanized sheet 
which withstands severe forming—Paint-Tite, the specially 
treated galvanized sheet to which paint and enamel readily 
adhere—and many other kinds of steel that offer numer- 
ous advantages to the designer, the production man and 
the consumer. 


Inland engineers and metallurgists are at your service 
to help you design, select steel, and fabricate products for 
today or for the post-war period. 


INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Illinois 


Milwaukee Detroit St. Paul St. Louis Kansas City Cincinnati 


New York 


























ment for profiling the interior of housings; Natco 
multiple-spindle drills; Heald Bore-Matic for line- 
boring the clutch shaft bore in the housings. Next is 
the self-contained riveting department equipped with 
High Speed Hammer machines for the various rivet- 
ing operations. Adjacent to this is a battery of heavy 
duty Monarch lathes used for machining the riveted 
sub-assemblies. Another small department handles the 
lapping, fitting, and assembly of seals. Housings are 
hydrostatically tested under pressure ranging from 85 
to 90 psi before and after riveting. 

Before the sub-assemblies are released to the as- 
sembly department, the individual parts are washed 
in a Blakeslee Niagara washing machine, and Parker- 
ized in an adjacent tank unit. Prior to routing to the 
machine shop, all cast housings are sprayed with a 
special sealer paint to assure tightness. This opera- 


tion is handled in the rough stock department. 
Finally, there is the assembly department in which 
the units are assembled, tested, and run-in. The run- 
in is done on special stands in an adjoining bay, the 
procedure being to run each unit for an hour to es- 
tablish lubrication. It is of general interest to find that 
most of the metal cutting on 
steel and cast iron is done 
with cemented-carbide tools. 
This includes the Bore-Matic 


Several large Blakeslee Niag- 
ara washing machines are 
found in the machine shops. 
This unit, installed in the end 
department, is supplemented 
with the Parkerizing tank at 
the right. Parts and sub- 
assemblies are washed, then 
Parkerized before delivery to 
the assembly department. 





Table Il 
Turbine Wheel Routing 


OPERATION EQUIPMENT 
Turn chucking ring and face for Warner & Swasey 
locating turret lathe 
tough & finish hub side Bullard Mult-Au- 
Matic 
Warner & Swasey 
turret lathe 
Broach Vertical broach 
Finish and semi-finish machine hub Warner & Swasey 
side ef flange turret lathe 
Finish and semi-finish machine blade Warner & Swasey 
side of flange turret lathe 
Finish machine large counterbore Monarch engine 
lathe 
Finish machine mating ring washer Monarch engine 
seat and face hub to length lathe 
Drill and ream 14—9/16” blade holes Natco multiple- 
spindle drill 


tough & finish blade side 


Chamfer 14—9/16” blade holes and 
countersink 14—9/16” blade holes 
Drill and ream six 0.375 holes and drill 
3—7/32” holes Single-spindle drill 
Tap 3—\4”—28 holes Avey positive lead 
tapping machine 

Landis threader 


Single-spindle drill 


Chase threads 
Mill keyway Hand mill 
Grind 3.500 and 3.501 diameters Landis grinder 
Burr Bench 

Inspect 

Wash 








This heavy-duty Barber-Colman 

hobbing machine produces vari- 

ous types of splines on the ra- 
riety of shafts. 


operations. In addition to 
the departments mentioned 
briefly above, the plant 
houses the original friction 
clutch manufacturing de 
partment, which is entirely 
self-contained and equipped 

with modern machinery. 
Materials handling has been well developed to suit 
the requirements of this operation. Here will be 
found hoists and cranes for the handling of heavy 
parts; and boom-mounted hoists at every machine in 
which heavy parts are involved. Industrial trucks are 
used for inter-departmental hauling. (Turn to page 38) 
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Let us consider a sampling of actual production 
routings on a few selected parts. The first of these is 
the cast turbine housing. In the routing given in 
Table I it will be noted that the preliminary operations 
are handled on W & § turret lathes, followed by finish- 
contouring of the inside on the Monarch lathe fitted 
with Keller attachment. It may be noted, too, that the 
rivet holes, in addition to heing drilled and counter- 
sunk, are indented individually to form a locking seal 
for the rivet. 

The turbine wheel, made from a steel forging is 
machined according to the routing given in Table II. 
Preliminary operations are handled on a W & S and 
on the Bullard Mult-Au-Matic, finish-machining on 
Monarch engine lathes. 

The end plate—a casting—is machined according to 
the routing shown in Table III. It will be observed 
that the major machining operations are handled on 


W & S turret lathes and a Bullard. This is one of the 
parts subjected to the hydrostatic test before and 
after sub-assembly. 

For an example of a riveted sub-assembly we give 
the routing of the turbine housing assembly. Here 
the operation consists of 
riveting 76 guide blades 
into the previously ma- 
chined turbine housing; 
followed by riveting an- 


View in the torque con- 
verter testing department 
which is adjacent to the 
final assembly. Completed 
units are run-in on these 
stands to establish lubrica- 
tion. Another row of stands 
is along the wall back of 
the camera,,"' | 





TABLE III 
End Plate Routing 


OPERATION EQUIPMENT 
Snag 
Paint 
Chuck on 18—%” dia. and turn dia. Bullard Vertical 
of chucking ring to clean up Turret Lathe 
Chuck on chucking ring, rough ma- 
chine 16.375 dia. 5.570 and 6.300 Warner & Swasey 
bore and rough face turret lathe 
Finish machine 16.375 dia. 5.750 and 
6.300 bores, face and groove com- Warner & Swasey 
plete turret lathe 
Turn off chucking ring, chamfer Warner & Swasey 
hole, turn 16.375 dia. and face turret lathe 
Drill 7—5/16” holes on hub side Single-spindle drill 
Chamfer 7—5/16” holes Single-spindle drill 
Tap 6—%—16” holes in face of hub Single-spindle drill 
Drill 8—5/16” holes on bearing cap 
side of hub 
Chamfer 8—5/16” holes 
Tap 6—%—16” holes in bearing cap 
side of hub and tap 3% holes in 
flange Single-spindle drill 
Drill 2—5/16” holes & tap 2—%—16” 
in pad Single-spindle drill 
Hydrostatic test 
Drill 24—13/32 holes and 3—5/16” 
holes Natco drill 
Mill sprocket housing pad Milwaukee mill 
Mill fluid flange pad Milwaukee mill 
Drill and ream all pad holes Radial drill 
Chamfer all tapped holes Single-spindle drill 
Tap all pad holes Hammond tapper 
Inspect 
Parkerize 


Single-spindle drill 
Single-spindle drill 





Unique double-end Sundstrand machine designed 
for Twin-Disc. Function of this machine is to 
end-mill the lugs on the brass pump blades. 


other. sub-assembly into the housing. 
Riveting is done on the High Speed Ham- 
mer machines, using a special guide bar 
which holds each blade at the proper angle 
and in correct alignment while being 
riveted. After riveting, the assembly 
goes to the hydrostatic test to prove the 
tightness of riveted joints. The assembly 
then is routed to one of the large Monarch engine 
lathes for boring the blade diameter, and machining 
the inner and outer guide rings to correct the ID. 
Blades are burred by hand with air grinders and wire 
(Turn to page 86, please) 
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Consider the benefits that motors derive from Permatex Toon-Oyl: 
Carbon-gum deposits are removed without clogging oil 
pump screens. 

That is one important fact! 
The resistance of oil films to pressure is greatly increased 
and therefore all lubricated parts obtain greater protection. 
That is a second important fact! 
Sludge and acid formation are greatly decreased and 
therefore all metal parts, particularly bearings, last longer. 
That is a third important fact! 
No wonder there is faster pick-up, smoother motor operation, greater 


power and increased mileage per gallon of gas . . . with Permatex 
Toon-Oy] in the crank case! 


PERMATEX COMPANY, INC. 
Brooklyn 29, N. Y.. U. S. A. 


Send for Manual ... “Three Products 
in One”. Gives much useful information. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





39 









































Wréctor Engineering P vobleul 


E 


ACH of the four technical sessions at the National Tractor Meet- 
ing of the Society of Automotive Engineers in September at Mil- 
waukee was devoted to a single topic of current interest in the 


tractor field. Papers and discussions were heard on gear teeth design, 
fuel requirements, gasoline injection and a review of the progress in 
the classification of steel on a hardenability basis. 


papers follow: 


Fuel Requirements for 
Farm Tractors 


By A. T. Colwell, Vice President, 
Thompson Products, Inc 
TRactor companies are not in accord 

as to what tractor fuel specifications 
or classifications should be, the petro- 
leum industry is not in accord as to 
types of fuels they would supply, and 
the states show a variation in tax 
structure. Without a state tax situa- 
tion, practically all companies would 
design tractor engines to operate on 
gasoline. Higher compression, with bet- 
ter fuel, would be the trend. There is 
no good engineering reason, excepting 
cost, for using low-grade fuel. Most en- 
gineers agree that the problems of 
starting, excessive dilution, special 
manifold heating, special cooling-sys- 
tem temperature-control and upkeep 
would be minimized. Tractors in the 
hands of farmers generally are called 
upon to operate in temperatures from 


freezing up to approximately 120 F. By 
keeping the engines hot through the use 
of radiator shutters, now practically 
standard equipment on all tractors, 
good operation can be obtained from 
low-grade tractor fuel, although the 
cooler the temperature the quicker the 
engines, cool off and the more difficulty 
there is in take-off after an idling 
period. 

Tractors operating below freezing 
are operated on gasoline, primarily be- 
cause their operation period is of rather 
short duration, when used for grinding 
feed or some farming operations that 
do not require long periods of running. 
The use of “Power Fuel” or “Hot Trac- 
tor Fuel” under these conditions is not 
as good as gasoline, but preferable to 
lower-grade tractor fuel. The refinery 
cost of third-grade gasoline and lower- 
grade fuels is nearly the same—the dif- 
ference in ultimate consumer cost is due 
mostly to taxes and some to low-volume 
distribution. 
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Table 1—Nebraska Latest Test Data of HP-Hours 
per Gallon Fuel. 
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Abstracts of the 


At present the engine designer does 
not know what type fuel will be used in 
his engine, if he his designing for low- 
grade fuel. From the standpoint of 
compression ratio and manifold heat, 
he must therefore design for the worst 
fuel likely to be used. Higher-grade 
fuel used in such a design has little 
added value—it is an economic waste of 
octane numbers, although it offers some 
convenience in use. 

As the quality of fuel is reduced, 
most engineers agree that the necesary 
engine changes to handle it result in 
lower performance, poorer economy, in- 
creased wear on parts and generally 
less satisfactory performance. By in- 
creasing compression ratio, and using 
higher-octane fuel, horsepower can be 
increased, but based on fuel cost to the 
operator, low-grade fuel gives the 
cheapest horsepower hour. Table 1, 
from the Nebraska tests, indicates one 
comparison between operation on gaso- 
line and on lower-grade fuel. The en- 
gines were identical, but modified as to 
compression ratio, carburetor adjust- 
ments, manifolding and spark positions. 
This table indicates that so long as 
there is an appreciable difference in the 
consumer price of gasoline and lower- 
grade fuels, there will be a demand for 
the latter. In passing, it may be noted 
that the valve-in-head engine generally 
has superior performance on heavier 
fuel. 

Table 2 shows data on the cost of 
plowing an acre using different com- 
pression ratios and fuels. There are 
more heat units per gallon in lower- 
grade fuel, but less per pound. There- 
fore, in low-compression engines heavier 
fuel may show to advantage, because 
better fuel needs higher compression to 
be most effective. Few people realize 
that farmers on adjoining farms, with 
identical tractors, may be using fuel 
differing by 70 octane numbers, cover- 
ing the range from gasoline to the 
lowest-octane fuel. The poor quality of 
many low-grade fuels on the market has 
retarded their use. Good performance 
can be obtained with less attention to 
engine and manifold temperatures with 
the more volatile fuels, and therefore 
the popular demand in any given state 
will likely be for fuels which fall just 
above the upper distillation limit of a 
taxable fuel. (Page 42, plegs<) 
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Why Plastic Plans 
Start with Polystyrene 





Its outstanding properties ... its huge production and consequent availability in the 


future ... its low price... all these factors point to Styron (Dow Polystyrene). 


To say that plastic plans start with Styron (Dow 
Polystyrene) is to make a big statement. But analysis 
of the plastics field shows it to be backed up by 
many factors—factors of far-reaching significance. 


The things that Styron is capable of doing—its wide 
field of application—plus the production capacity 
and resultant economic advantages create a distinct 
niche for Styron in the plastics field. 


Let’s look at availability, for example. To meet huge 
war needs, Styron manufacturing facilities were 
expanded tremendously and production zoomed up- 
ward. These extensive facilities—the greatest of any 
plastic material—mean that the future price tag on 
Styron will be right—perhaps even revolutionary. 
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(DOW POLYSTYRENE) 
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As to the material itself, the properties of Styron are 
already well known. Its many uses have been 


proved again and again... for electrical applica- 
tions where outstanding insulating properties are 
required ... in the field of science where immunity 
to acids and alkalies is important .. . for precision 
moldings that must retain their shape and detail... 
for jewelry and decoration where brilliant color and 
clear transparency are demanded. 


You will want to know more about Styron—it is the 
plastic to keep your eye on. We'll be glad to send 
further details. 

THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 
New York + Boston + Philadelphia * Washington « Cleveland + Detroit + Chicago 
St. Louis + Houston * San Francisco + Los Angeles + Seattle 
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° Com- Fuel 
Kind of Fuel Octane pression ib per 

Number ratio acre 

Regular gasoline 70.0 5.75 7.27 

Regular gasoline 70.0 4.50 8.26 
Third-grade gasoline.. 51.3 4.50 8.62 

Distillate 31.3 4.50 8.55 





Table 2—Results of Plowing Tests Burning Dif- 
ferent Fuels, with High and Low Compression 
Heads. Three-Bottom, 14 in. Plows at 6 in. Depth 


+ Tank wagon prices, less state tax, Manhattan, Kansas, October 9, 1939 
§ Five cents per gallon tax on gasoline included 


Fuel Fuel Fuel 
Fuel, price, t cost, cost,§ 
gal. per cents per cents per cents per 
acre gallon acre acre 


1.190 10.9 12.97 18.92 
1.355 10.9 14.77 921.54 
1.405 9.0 12.64 19.67 
1.250 7.5 9.37 9.37 


Courtesy, E. L. Barger 








Regarding higher compression for 
tractor engines, the Ethyl Corp. con- 
ducted careful tests with an engine of 
5.45 to 1 compression ratio, and reached 
the following conclusions: 


1. By using a compression ratio of 5.92 
to 1 rather than the present standard 
5.45 to 1, economy can be increased 8.2 
per cent and power 7.5 per cent. 

2. By using 6.65 to 1 ratio, economy can 
be increased 13.5 per cent and power 
12.7 per cent over the 5.45 to 1 ratio. 

3. With the automatic spark advance 
used, and a given fuel, more power can 
be obtained at a given compression 
ratio without encountering severe 
knock at low speeds (below 1000 rpm). 
With a fixed spark advance, it would 
be necessary to reduce the compression 
ratio to prevent excessive knocking at 
low speeds. 


4. To obtain a more constant air-fuel 
ratio, it would be advisable to use a 
fixed-jet carburetor rather than the 
variable-jet carburetor. 

5. To redesign most efficiently, studies 


should be made of valve porting, com- 
bustion chamber, tolerance in the dis- 
tributor, automatic spark advance 
mechanism, and the effect of coolant 
temperaaure upon fuel anti-knock re- 
quirement. 


Application of Gasoline Injection 
to Tractor Engines 


By H. O. Hill 
American Bosch Corp. 

RACTOR engine requirements pertain- 

ing to the maintenance of proper 
mixture ratios in gasoline engines are 
very severe because they embrace all 
the characteristic curves of other appli- 
eations and demand complete coverage 
of all the areas enveloped by the basic 
limiting curves. These requirements are 
far from adequately met with carbure- 
tors but the important performance ad- 
vantages which they represent can be 
fully achieved with gasoline injection 
though at substantial additional cost 
and with some field service complica- 
tions. Gasoline injection opens the door 
wide to the 2-stroke-cycle gasoline en- 
gine for tractor application, and the 
economies which are inherent in the 
2-stroke engine might do more than off- 
set the cost differential between gaso- 
line injection equipment and the car- 
buretor. 
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Design of Gear Teeth 


By Fred Bohle, Chief Engineer, 
Illinois Tool Works 

AS A rule, when a pinion has low num- 

ber of teeth, the mating gear has 
a high number. It is usually the de- 
mand for high ratio which forces the 
designer to select his pinion teeth low. 
When such ratios of 4 to 1 and over 
occur, there is a very convenient method 
of lengthening the line of action and at 
the same time get away from excessive 
undercut. This method is called the 
“long and short addendum” system in 
which the addendum of the pinion is in- 
creased the same amount by which the 
addendum of the big gear is decreased. 
The amount of increase is usually 50 
per cent of the standard addendum. 
Theoretically, any amount can be used 
but the most common practice is the 50 
per cent increase. Long and short ad- 
dendum gears roll at the same pitch 
diameter as standard gear teeth. They 
represent a system in which the action 
between gear teeth in the arc of reces- 
sion (assuming the pinion as_ the 
driver) is incfeased at no expense of 
the action in the are of ascension be- 
cause that portion of the contact is lim- 
ited by the high base circle. The long 
and short system should only be used 
in those instances where undercuts and 
high base circle limit the action. 

The base diameters of long and short 
addendum gears are the same as those 
of standard gears. Thev are produced 
with the same hob by simply sinking in 
to standard depth from the increased 
OD of the pinion and correspondingly 
decreased OD of the big gear. The 
length of the line of action increases 
with the pressure angle in the case of 
small pinions. This is not true in larger 
gears or generally in those cases where 
the OD of one gear does not sweep 
beyond the line of action’s contact with 
the base circle. It represents another 
argument in favor of the 20 deg pres- 
sure angle versus the 14%. While 20 
deg pressure angle gives slightly less 
contact in those cases where there is 
plenty of it, provides more where it is 
really needed. 











Long addendum gears must not be 
confused with oversize gears. Oversize 
gears are those which run on larger- 
than-standard center distances. In or- 
der to determine what gear teeth 
really look like, their method of produc- 
tion must be taken into consideration. 
Hobbing produces different shapes than 
shaping, and such operations as shaving 
and grinding call for more than the 
ordinary tooth design. Shaping pro- 
duces different fillets and undercuts 
than hobbing. As a matter of fact, 
shaped teeth are always made deeper 
than hobbed teeth. Their dedendum is 
1.25 over DP. 

True tooth shapes are best produced 
on the drawing board, magnified from 
10 to 50 times by rolling one sheet of 
tracing paper over another containing 
the picture of the hob tooth. The out- 
line of the hob tooth is traced through 
several times until the full form is gen- 
erated. In making the drawing of the 
hob teeth it must be realized that they 
are not made with sharp corners at the 
root but with a radius of approximately 
10 per cent of the tooth thickness. The 
various enveloping lines are connected 
with a heavy line representing the in- 
volute, fillet or undercut. The pictures 
of both gear teeth, produced on sepa- 
rate sheets of traeing paper, are then 
transferred to the line of action picture. 

The picture of this stage shows the 
true tooth shapes, hte width of thé-flat 
at the top of the teeth, the fillet and .un- 
dercut, the ltngth of the line of ae¢tion 
and, through division by the base pitch, 
the overlap. It also shows the last paints 
of contact with the mating gear and 
indicates whether there is any interfer- 
ence between the fillet and the tip of 
the mating gear. A picture like this 
serves the purpose for gears which are 
merely hobbed or shaped. The situation 
is more complicated when gears are to 
be shaved or ground. The addenda of 
shavers are longer than those of the 
mating gears because they must shave 
beyond the last point of contact. There- 
fore, hobs which precede a shaving op- 
eration are made with extra depth. In 
addition, they are usually made with a 
protuberance which is slightly higher 
than the amount of stock removed by 
shaving. This protuberance undercuts 
the involute profile and sweeps out at a 
certain point. The tip of the shaving 
tool overlaps the point of intersection 
between the involute and under cut. 
This point of intersection must be be- 
low the last point of contact with the 
mating gear—at least 0.015 in. to 0.020 
in. below. 

Round-bottom teeth are stronger than 
those with a standard generated fillet 
in spite of the fact that the round bot- 
tom is obtained at the expense of 
greater depth. At the present time there 
is no approved standard for round- 
bottom teeth. Apparently the shallow- 
est round-bottom tooth can be produced 
by striking a full radius on the hob 
tooth from the same point at which the 
standard radius tangents on the sides. 
Another suggestion is to use the full 

(Turn to page 44, please) . 


AUTOMOTIVE and AVIATION INDUSTRIES 








rae 
SEALED POWER 
LABORATORIES 


can solve your 
piston ring problems, too 


Sealed Power products owe a considerable share of their 
33-year record of leadership to the superiority of Sealed 
Power Laboratories. These years of successful experience 
in meeting the requirements of major engine builders 
represent a fund on which you are free to draw. 
Sealed Power engineers invite you to use this experi- 
ence and the facilities of these laboratories to 
help make your good engines even better. 


SEALED POWER CORPORATION 
Muskegon, Michigan ¢ Windsor, Ontario 
BUY MORE WAR BONDS! 


88 ag Neate biecpgane, 


>» 
.* 


TS; 
SEALED POWER 
PISTON RINGS 


PISTONS—CYLINDER SLEEVES 


October 15, 1944 W hen writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 



























































































































































































































































































































































































































dedendum as a starting point for the 
radius. There are also designs to be 
found which call for a combination of 
several radii. Any combination, how- 
ever, is only for the purpose of decreas- 
ing the depth at the expense of the 
radius and, therefore, contrary to the 
fact that the largest radius produces 
the strongest tooth regardless of depth. 

The main point is that round-bottom 
teeth must be designed from the tool, 
that is, either the hob or shaper cutter. 
It is the teeth of the generating tools 
which are provided with full radii 
which in turn result in a generated 
fillet of almost circular contour. . 

In the interest of strength it is also 
a practice in case of ground gears to 
leave the fillets unground. In that 
case, hob teeth are provided with round 
tops and protuberances equaling the 
amount of grinding stock. In subse- 
quent grinding, the involutes are then 
blended with the fillets. 


Automotive Steels, from the 
Engineering Standpoint 


By H. B. Knowlton, 
Materials Engineer, International 
Harvester Co. 


At THE present time there is a trend 

toward specifying steel on the basis 
of hardenability. If two steels have the 
game carbon content and the same 
hardenability they should respond alike 
to any given heat treatment and pro- 
duce the same hardness on the surface 
and the cross section. For this reason 
hardenability has been invaluable in 
the last two or three years; the period 
of substitution and the development of 
alternate steels, 

Torsion fatigue tests on tractor axles 
showed that a number of the newer al- 
loy steels fall within the same band as 
4140, which had previously been used 
with satisfactory results. The two case 
hardened steels 7028 and 4320 gave ex- 
ceptionally good results; 8442, one of 
the original National Emergency steels 
and 7045, a steel used by the writer’s 
company only, seem to be somewhat in- 
ferior to the other steels. The Grainal 
treated or addition agent steel, 13T40, 
gave results which are fairly com- 
parable with that of higher alloy steels. 

About a year ago the SAE and AISI 
appointed a joint committee to make a 
survey of hardenability of the most 
common types of automotive steels. 
This survey has brought out several 
very important points. The range of 
hardenability which is possible within 
the limits of chemical analysis for any 
alloy steel specification is very broad. 
For 56 heats of 3140, the observed hard- 
enability ranges from a minimum 
hardenability J 45 equals 3 to the maxi- 
mum J 45 equal 19. This is a much 
wider range than most users of steel 
realize was possible. All steels studied 
showed wide ranges of hardenability. 

The hardenability ranges of 4042 and 
4140 overlap considerably, 9440 and 
8640 have approximately the same 
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hardenability as 4140. Furthermore 
there is not the difference between the 
hardenability of 9440 and 8640 which 
has been assumed by many users. If 
there is any difference between the per- 
formance of these steels it cannot be 
due to hardenability. The 4340 steel 
presents a very interesting curve. The 
minimum hardenability is only J 50 
equals 6. Rejecting the lowest 5 per 
cent of the 4340 heats there is still a 
minimum hardenability of only J 50 
equals 11, although 77 per cent of the 
heats have a hardenability of J 50 
equals 32. If hardenability specifica- 
tions for 4340 had been written a year 
ago, undoubtedly most metallurgists 
would have called for a very high hard- 
enability; perhaps J 50 equals 32 or 
thereabouts. It seems probable, how- 
ever, that a figure of J 50 equals 12 
would be entirely satisfactory on the 
basis that heats of steel with this hard- 
enability have apparently proven sat- 
isfactory. 

SAE 4340 has always been consid- 
ered a deep hardening steel which 
should make good axle shafts at least 
up to 2 in. diameter. However, on the 
basis of the minimum observed harden- 
ability for this type of steel, it could 
only be recommended for oil quenched 
sections up to % in. diameter if the 
center hardness selected by the metal- 
lurgist was maintained. 


a 





At first glance, hardenability fre- 
quency curves seem to indicate the steel 
mills must have favored the low side of 
the chemical analysis range for the 
great majority of heats fell below the 
middle of the observed or calculated 
hardenability range. However, calcula- 
tions of theoretical hardenability indi- 
cated that this was not the case. If the 
steel mill aims at the middle of the 
analysis range the maximum harden- 
ability frequency should correspond 
with the calculated curve for 50 per 
cent of the analysis range. At the mid- 
dle of the analysis range for 8640, the 
hardenability should be J 50 equals 7. 
The maximum frequency on the ob- 
served data appeared at J 50 equals 7. 

A study was made of an approximate 
analysis frequency curve which might 
be expected with the aim at the middle, 
and also the hardenability frequency 
which would result from such a distri- 
bution of analysis frequency. The simi- 
larity between this curve and the ob- 
served frequency curve for 8640 indi- 
cates that the observed curve is fairly 
representative of what may be expected 
with this type of steel and with the steel 
mill aiming at the middle of the 
analysis range. The hardenability sur- 
vey has shown that the range of hard- 
enability for common steel is much 
wider, and the satisfactory minimum 
much lower, than usually supposed. 
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instrumentation. Here again the small 
plane is at a disadvantage. Mr. Geisse 
points out that, today, 50 per cent of 
all fatal accidents come from stalls. 
He says—“In the matter of instrumen- 
tation there has been practically ro ef- 
fort made to develop and provide in- 
struments that reduce the hazards of 
flying. The greatest hazard of flying 
is the stall, particularly when one wing 
is stalled before the other as a result of 
yaw since the stall may occur at any 
speed.” 

Mr. Geisse goes into the matter of 
the inaccessibility of airports and sug- 
gests little one-way landing fields along- 
side of the road where a plane could 
come down for fuel and servicing, “giv- 
ing to the private owner the kind of 
service which he has been accustomed 
to in his automobile and which has been 
so sadly lacking in the service hereto- 
fore rendered to him in his airplane.” 
I might add to that the items of mak- 
ing a landing for a short stop in a town 
and finding oneself confronted with a 
bill for landing charges, a high price 
for gas and oil, an exhorbitant taxi 
fare into town and out. Perhaps if 
there was enough traffic to keep all of 
these people busy all of the time some 
of these charges would go down but I 
can say, from experience, that, in the 





past they have made private air travel 
a luxury. 

Mr. Geisse continues with a subject 
close to my heart when he speaks of 
reduced landing and take-off runs and 
advocate lower wing loadings. I made 
a trip with a friend in a fairly small 
ship with a cruising speed of about 135 
mph. This ship took off nicely, but it 
landed like a bat out of Hades. We 
left a big city airport and put down in 
a small town airport with a fog shut- 
ting in and sheep grazing in the field. 
With a decently low landing speed we 
would have had no worry, but as it 
was we had to make a touch and go 
landing which, fortunately, turned out 
all right, but which made me wish that 
we had driven a car instead of fiying. 
Mr. Geisse points out that tricycle 
landing gears will permit the plane 
with low unit loadings to land in gusty 
winds and that shock-absorbing wings 
will make them ride smoothly. 

The next point gone into was the 
roadable airplane not only as a mat- 
ter of using it to run from town to 
a field, but to actually get over moun- 
tains in patches of fog which made fly- 
ing hazardous. There is one thing 
very certain that is the idea of the 
British with their folding wings can 
cut hangar costs enormously. , 
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FINISHABILITY! 


—ZINC ALLOY DIE CASTINGS CAN TAKE 
ALMOST ANY KNOWN TYPE OF FINISH 


The ability to take finishes easily and economically 
is one of the more important advantages of zinc alloy 
die castings over other commonly cast materials. 
This factor, combined with excellent mechanical and 
physical characteristics, accounts for the overwhelm- 
ing preference for zinc alloy die castings among 
product designers. 

All of the following finishes can be applied com- 
mercially on die castings of zinc alloy—electrode- 
posits, enamels, lacquers, paints, varnishes, chemical 
treatments, plastic coatings and decalcomanias. 
Shown above are a few well known products utilizing 
zinc alloy die castings with various types of finishes. 
Because of the exceptionally smooth surfaces obtain- 


able with zinc alloy die castings “as cast”, a minimum 
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of preparation for the application of finishes is 
required. 

It is the combination of many advantages, of which 
finishability is only one, that makes die castings of 
zinc alloy the most widely used under normal condi- 
tions. Every die casting company is equipped to make 
zine alloy die castings, and will be glad to discuss their 
advantages with you—or write to The New Jersey 
Zinc Company, 160 Front Street, New York 7, N. Y. 
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The Research was done, the Alloys were developed, and most Die Castings ore specified 
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Reconversion of Industry to be 


Complicated by Demands of War 


Less Efficient Manufacturers May be First to be 
Freed of War Responsibilities After V-E Day 


Placement of new war contracts to- 
taling $839 million dollars in the De- 
troit area recently is a graphic example 
of the automobile industry’s importance 
in the war production scheme and illus- 
trates why reconversion of the indus- 
try to peacetime products is going to 
be complicated by continued demands 
from the military even after Germany 
is defeated. In short, the industry has 
done such a good job in turning out war 
goods that it may be in the paradoxical 
position of seeing less efficient manufac- 
turers freed of war responsibilities first 
after V-E Day. 

Although figures show that Michigan 
ranked fifth in the nation in manufac- 
tured goods in 1939, recent tabulations 
reveal that the state now is first in vol- 
ume of war goods with a total of war 
supply and facility contracts of more 
than $22% billion up to July 31, most 
of it in the Detroit area. This figure 
represents 10.6 per cent of the national 
total. The placing of new contracts in- 
dicates that even though these may be 
cut back somewhat at the end of the 
war with Germany, the armed forces 
still are counting on the special skills 
found in the automobile industry to 
carry a considerable part of the load in 
the war against Japan. The extent of 
these demands will in large measure de- 
termine the scope of reconversion of 
the industry after V-E Day. 

Current improvement in the output 
of war equipment will bring the total 
production for the year within 2 or 8 
per cent of the scheduled quota, accord- 
ing to J. A. Krug, WPB chairman. He 
emphasized that while the war produc- 
tion picture is encouraging, the most 
concerted efforts will be required to 
produce the volume of some types of 
equipment required by the armed ser- 
vices, particularly combat transports, 
combat cargo carriers, heavy artillery, 
large caliber ammunition, heavy trucks 
and hefvy bombers. He also outlined 
the general procedures under which re- 
conversion of released war plants will 
be carried out after Germany is de- 
feated, and $30 billion in munitions pro- 


duction is cut back. Estimating that 4. 


million workers will be released at that 
time, he stressed the need for a speedy 
transition through freeing private en- 
terprise and materials from wartime 
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controls to the fullest possible extent 
without impeding production of war 
goods needed for the Japanese war. 
Very few materials will remain in short 
supply after the German phase, he said, 
but shortages will continue to make 
controls necessary in the case of 
some textiles, chemicals and woodpulp 
products. 

Car manufacturers are starting to 
put more and more emphasis on the 
need of knowing just where they will 
stand on cutbacks and cancellations 
after the fall of Germany, but so far 
have been given very little indication of 
which products will be reduced or elimi- 
nated. As a result, they are stymied in 
their efforts to lay plans for plant lay- 
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out and for shifting production around 
to free plant space for partial resump- 
tion of car production. Chrysler Corpo- 
ration, for example, has five different 
jobs in one of its plants which normally 
turns out passenger cars. Until it has 
information of the disposal of all these 
contracts, it will not know whether any 
part or all of the plant will be available 
for automobile production and conse- 
quently cannot do preliminary work in 
getting ready. Leaders in the industry 
are frank to admit that perhaps defi- 
nite information may not be available, 
but they would like to have some kind 
of contingent information that would 
serve as a basis for planning. C. E. 
Wilson, president of General Motors, 
states that unless there is some clear- 
cut policy on this and other recon- 
version problems soon, the lag in 
reconversion will cause months of un- 
employment. 

As a further example of how the war 
program is still mounting in need, 
WPB has approved two new facility 
contracts to accelerate production of 

(Turn to page 60, please) 


War Needs Still Come First 
In Production of Steel 


Military Phases of Invasion Make More than Paper 
Planning for Shift to More Normal Set-Up Impossible 


By W. C. Hirsch 


Although the outcome of the Novem- 
ber election figures as one of the in- 
fluences that is bound to affect the steel 
market’s long range future, the speed 
with which the Allies’ armies attain 
their objective of victory over Germany 
comes in for paramount attention as 
the key to the question when reconver- 
sion can get under full headway. Re- 
assuring as have been some of the re- 
cent pronouncements of WPB officials 
as well as some of the modifications of 
control regulations, the military phases 
of the invasion make more than paper 
planning for the change from all-out 
war production to a more normal set-up 
impossible for the time being. There is 
supposed to have been a bulge in in- 
quiries for steel for civilian require- 
ments in recent weeks, but war regula- 
tions make this business so tentative in 
character that mills gain but little 
from it. 

Simplification of aluminum allotment 
regulations, so that a breakdown into 
forms and shapes is no longer required. 
has been interpreted in some quarters 








as the first step toward eventual elim- 
ination of the Controlled Materials 
Plan, but it remains to be seen whether 
this view has a more solid basis than 
surmise. It is quite possible that what 
may be considered as harmless easing 
of the regulations affecting the light 
metals only, is a long way off in the 
case of steel products. the supply of 
many of which depends more on how 
much finishing equipment is available 
than on the raw steel situation. Prog- 
ress however, is reported in bringing 
continuous sheet mills, which for a 
time had to contribute to the output of 
ship plates, back to the rolling of flat 
steel, such as automobile sheets. Ac- 
cording to a recent report of the Ameri- 
can Iron & Steel Institute. steelmaking 
capacity in the United States at the 
end of the war emergency expansion 
program is rated at 94,054,550 tons of 
ingots and steel for castings a year, an 
increase of more than 400,000 tons in 
1944. Blast furnace capacity now 
stands at 67.391.000 tons a year. Blast 
furnace capacity has been increased 
12 70000 tons a vear since January, 
(Turn to page 56, please) 
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ola Nigdaclimmelacs 


A complete line of rust and corrosion preven 
tive compounds is manufactured by R. M 
Hollingshead Corporation a major supplier for 
Army and Navy aircraft. There are WHIZ com 
pounds—conforming fully to Government spé 
cifications—for the protection of internal and 


external surfaces 


Applied to plane parts and weapons by spray- 
bole MEN 2-1 0) o) belo MMe) aR eb) 0) oy bole bere (-) o\-belebboleMeyeMagey> 
dsb T-MR Oe AU OTe UM of-Vol e-To photo MN -Jotecbbet-1(-1-Meel- 0 al-) ale)! 
abl aa bele Mole) @ de)-5le) olib eco) sols t-Lei co) oan (OM of-tae(-Eabbel= 
is easily, quickly removed —if removal is 
required 


Your inquiries about these protective com- 
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pounds will receive prompt attention. Our engi 
neers are ready to work with your engineers 
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your particular needs. R. M. Hollingshead 


Corporation, Camden, N. J., Toronto, Can 


Add 


WHIZ RUST PREVENTIVE COMPOUNI 
Thin Film, Polar Type 

Also makers of Whiz Hydraulic WHIZ AIRCRAFT PRESERVATIVE COMPOUND 
Fluids, Compounded Lubricants, (Paralketone Type) 
Lubricating Oils, and Cleaning WHIZ RUST PREVENTIVE COMPOUND 
Compounds for aircraft. (Paralketone Type) 

WHIZ CORROSION PREVENTIVE COMPOUND 

(For Aircraft Engines and Part: 
AND OTHER SPECIAL COMPOUNDS 


(Whi) LEADER IN MAINTENANCE PRODUCTS 
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AWARDS 


Names of winners of Army-Navy “BE” 
awards in or allied with the automotive 
and aviation industries announced since 
the Oct. 1 issue of Automotive and Avia- 
tion Industries went to press: 


“E” Awards 


ANACONDA WIRE & CABLE CoO., South 
Mill and North Mill, Sycamore, Ill. 

CHRYSLER CORP., Tank Arsenal Proving 
Ground, Utica, Mich. 

CHRYSLER MOTORS OF CALIFORNIA, 
Los Angeles, Cal. 

CORNING GLASS CO., Parkersburg Divi- 
sion, Parkersburg, W. Va. 

DETROIT BRASS & 
WORKS, Detroit, Mich. 

DOUGLAS AIRCRAFT CoO., INC., Okla- 
homa City Plant, Oklahoma City, Okla. 

E. I. DU PONT DE NEMOURS & CO., 
INC., Chemical Warfare Service, Marshall 
Plant, Near New Martinville, W. Va. 

GEOMETRIC STAMPING CO., Cleveland, 
Ohio. 

HECKETHORN MANUFACTURING & 
SUPPLY CO., Littleton, Colo. 


MALLEABLE 


HERCULES POWDER CO., Sunflower 
Ordnance Wks., Lawrence, Johnson Co., 
Kan. 


HOOVER BALL AND BEARING CoO., Ann 
Arbor, Mich, 

THE MASSILLON ALUMINUM CO., Mas- 
silon, Ohio. 

STANDARD PRESSED STEEL CO., Jen- 
kintown, Pa. 

THE STAR DRILLING MACHINE CO., 
Akron, Ohio. 

SYLVANIA ELECTRIC PRODUCTS, INC., 
Brookville Plant, Brookville, Pa. 

UNITED AIR LINES, INC., United-Chey- 
enne Modification Center, Cheyenne, 
Wyo. 

WESTINGHOUSE ELECTRIC & MANU- 
FACTURING Cco., Lamp Division, 

Bloomfield, N. J. 


* “E” Star Awards — 

for continuous meritorious services on the 
production front have been awarded to the 
following firms: 


AMERICAN FOUNDRY EQUIPMENT CoO., 
Mishawaka, Ind. 

DIVINE BROTHERS CoO., Utica, N. Y. 

GRAY MARINE MOTOR CO., Detroit, 
Mich. 

HELLER BROTHERS CO., Newcomers- 
town, Ohio. 

JENKINS BROTHERS, Bridgeport, Conn. 

REPUBLIC AVIATION CORP., Farming 
dale, Long Island, N. Y. 

TITEFLEX, INC., Newark, N. J. 

THE WHITE MOTOR CO., Cleveland, 

Ohio. 


Two New Fisher 


Corporations Formed 


Filing of articles of incorporation 
for two new  corporations—Fisher 
Motor Car Co., Delaware and Detroit, 
and Fisher Bros., Inc., Delaware and 
Detroit, has thrown some light on the 
future plans of the famed Fisher 
brothers whose intentions since they 
retired from General Motors Corp. 
Aug. 2 have been the subject of in- 
tense speculation. 

The declared purposes of the two 
corporations, which are identical, are 
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to design, manufacture, sell, repair 
and deal in airplanes, automobiles, and 


“any and all automotive products.” The 


stock of each corporation is 1000 shares 
no par common. It also is reported that 
a declaration has been filed in Oregon 
for the Fisher Motor Car Co., listing 
officers as Frank C, Taylor, president; 
Walter Hoffman, vice-president, and W. 
A. Hamlin, treasurer. 

The Fisher Bros. said in a formal 
statement, that no significance should 
be attached to the filing of incorpora- 
tion papers. “Filing of these articles of 
incorporation at this time,” the state- 


ment said, “means only that we seek- 


to protect our rights to manufacture 
under our own name.” The brothers 
also stated that they have no immediate 
plans. 


Russell Heads Aeronautical 
Chamber of Commerce 


Scott Russell, nationally-known busi- 
ness executive, Congressional counsel 
and Air Corps pilot in the first World 
War, has been appointed general mana- 
ger of the Aeronautical Chamber of 
Commerce, according to an announce- 
ment by E. E. Wilson, Chairman of the 
Board of Governors. 

On Oct. 1 he took over the direction 
of the reorganized Aeronautical Cham- 
ber, the trade association of the aircraft 
industry. Russell succeeds John C. Lee, 
who as acting general manager directed 
the recent reorganization. Lee will 
continue to serve through the firm of 
Lee and Losh as consultant to the 
Board of Governors of the Chamber for 
an indefinite period. 








































































Ford Plans to Build 


Low Priced Postwar Car 


It is entirely possible that the post- 
war automobile market may again see 
a car priced lower than any offered to 
the public since the Ford Modei-A, 
according to Henry Ford II, executive 
vice president of the Ford Motor (Co, 
He said that “my grandfather and the 
rest of us Ford are thinking along these 
lines and such a car, if it were built 
after the war, would necessarily fol- 
low in the sequence of production the 
regular line of Ford, Mercury, and 
Lincoln cars. We are not thinking in 
terms of a miniature doodlebug type of 
automobile—we are thinking in the 
terms of best utilization of space and 
weight.” The Ford Company, he said 
intends to build a sufficient range of 
models to entirely cover the automobile 
market in the postwar period. 


Nash Announces New 
Dealer Franchise 


One of the best combined discount 
structures in the low and medium- 
priced fields, substantial bonus car al- 
lotments during the period of the sellers’ 
market, and distribution based on the 
principle of more cars for fewer dealers 
are cardinal points of the new two- 
market dealer franchise with retroac- 
tive volume discount announced recent- 
ly by Nash Motors Div. of Nash-Kel- 
vinator Corp. Although discount figures 
have not been revealed, they are said 
by the company to be the highest in 
Nash history and second to none in low 


























U. S. and British Jet-Propelled Planes 


Shown at the top of the illustration is the AAF’s new jet-propelled fighter 
plane, the P-59A. Its two thermal-jet engines are mounted next to the fuselage 
on each side, under the wing roots. The jet ship performs extremely well at 
high altitudes, and requires less time to warm up than planes equipped with 
conventional engines. 

The lower plane in the illustration is the British jet-propelled Gloucester. !t 


Acme Photos 


is being used to combat Nazi rocket bombs. 
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Tool Steel Selecti: yr 


PRODUCTION BOTTLENEC 





{ prominent metal parts manufacturer first became acquainted with 
Carpenter Matched Tool Steels because of a tool-caused production 
bottleneck. A shaving die used in a punch press operation wore rap- 
idly and would not hold size. An oil-hardening steel had been tried 
but it lacked the necessary wear resistance. When Carpenter Hampden 
was selected for its maximum wear resistance and accuracy in hard- 
ening, production was increased from 99,600 to 504,000. 





AGE ELIMIN 


After the first successful experience with Carpenter Matched Tool 
Steels, the tool room tackled another job. A staking punch used to 
stake nuts on a spindle had a short life that averaged 40 hours. The 
oil-hardening steel used, either failed by breakage when treated for 
maximum hardness, or battered out of shape when drawn for greater 
toughness. No. 11 Special, a tough timbre, straight carbon water- 
hardening steel, was tried with excellent results. Punch life went 
from an average of 40 hours to more than six months service, and 
punch was still in good condition at the end of that time. 


Confidence in solving tool problems with Carpenter Matched Tool 
Steels increased with results and inspired a search for improved 
performance on other jobs. High speed steel had been used for a 
burnishing punch. The selector section in the Carpenter Matched Tool 
Steel Manual recommended K-W (Water-Wear) for burnishing tools. 
The slick glass-hard surface provided by K-W gave a smoother, cleaner 
finish and tool life was increased 66%. 


Lower Unit Costs and Increased Output Result 
from Carpenter Matched Tool Steels 


These examples show how Matched Tool Steels provide an 
easier method of selecting tool steel to’ meet specific require- 
ments, or to get improved results. 


Many plants have discovered that this method of tool steel 
selection has many advantages—protection against hardening 
failures and premature service failures—greater freedom from 
tool troubles and very substantial increases in the service life 
of tools. If you are looking for a chance to lower unit costs 
and increase output, re-examine your tooling problems now 
with the help of the Carpenter Matched Tool Steel Manual. 
Write on your company letterhead, giving title or position, for 
your copy of this helpful 168-page manual 


THE CARPENTER STEEL CO., 103 W. 
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and medium priced fields. The retro- 
active provision, which provides a car 
bonus of 60 per cent or more over the 
basic contract for the first four years, 
covers combined sales in both price 
fields and goes back to the first car 
sold. 

Nash will endeavor to place a smaller 
number of dealers on a sound basis by 
concentrating its increased postwar de- 
liveries on 1500 important-market 
dealers. Protection against infringe- 
ment of territory by another dealer is 
provided in the franchise, with the com- 
pany or zone making payment of the 
infringement fee upon proof. Refunds 
on price changes, rebates on model 


changes and repurchases upon cancella- 
tions also are provided. Another im- 
portant feature is that the new con- 
tracts run until September 30, 1946, 
with provision made for cancellation 
for well accepted causes, such as bank- 
ruptcy or death. Other features of the 
franchise are the required use of a 
factory-approved standard accounting 
system; provision of a completely re- 
organized and improved parts and ser- 
vice program by the company; setting 
up of a wholesale organization com- 
prised of 15 or 15 corporation zones and 
12 distributor zones, and an aggressive 
advertising campaign in various media 
to support the dealer program. 





tte sbeeurale... 
SKILLED PILOTS AND FOURSLIDES 


tough wireform 


problems 


ID you ever see a fourslide in operation—turning straight wire 

into intricately-shaped wireforms with each combination stroke 

of its four slides? If you have, then you know the skill and experi- 
ence that is necessary to set-up these machines—to put them in 
operation for high production of unusual round and flat wire shapes. 
The fourslide department of Accurate has turned out millions of 
wireforms, in hundreds of different shapes, for munitions, imple- 
ments of war and peace-type products. Accurate engineering and 
mechanical ingenuity has solved many unusual and difficult wire- 
form problems—the results of which were greater production, time 


and labor saved and minimum cost. 


If you use wireforms, or will in you future plans, discuss them 


with Accurate—to your advantage. 


Send for your copy 
of the New Accurate 
Handbook on 
Springs. It is full of 
data, formulae and 
tables you'll find use- 
ful. Free, of course. 


SPRINGS 
WIREFORMS 


STAMPINGS 


ACCURATE SPRING MANUFACTURING CO. 


3811 W. LAKE STREET 


CHICAGO 24, ILLINOIS 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Aurto- 
MOTIVE AND AVIATION INDUSTRIES 


Continuing narrow fluctuations of 
general business activity at somewhat 
reduced levels are indicated. The sea- 
sonally adjusted index of The New 
York Times for the week ended Sep- 
tember 23 stands at 137.7, as com- 
pared with 137.1 for the preceding 
week and 138.6 a year ago. 

Department store sales, as reported 
by the Federal Reserve Board, de- 
clined from 196 to 193 per cent of the 
1935-39 average in the week ended 
September 23; but the indicated value 
was 9 per cent above the correspond- 
ing sum in 1943. For 1944 to date, 
the total is 8 per cent greater than 
the comparable amount last year. 

Railway freight loadings during the 
week ended September 23 totaled 898,- 
667 cars, 0.7 per cent more than the 
preceding weekly number but 1.0 per 
cent below the corresponding figure 
in 1943. 

Production of electric power in the 
same period was slightly reduced. 
The output was 0.4 per cent above 
that of a year ago, as against a simi- 
lar excess of 0.8 per cent recorded a 
week earlier. 

Crude oil production during the 
week ended September 23 averaged 
4,743,850 barrels daily, 1,650 barrels 
less than the figure for the week be- 
fore and 12,350 barrels below the 
average output in September recom- 
mended by the Petroleum Administra- 
tion for War. 

Estimated production of soft coal 
during the week ended September 16 
was 11,525,000 net tons, somewhat 
more than the figure for the preceding 
week, which included Labor Day, but 
4 per cent less than the output a year 
ago. For 1944 to date, the indicated 
production is 6.3 per cent above the 
comparable amount in 1943. 

Engineering construction contracts 
awarded during the week ended Sep- 
tember 28 totaled $30,845,000, accord- 
ing to Engineering News-Record. This 
amount is 60 per cent above that re- 
ported for the week before but 39 per 
cent less than the corresponding sum 
in 1943. 

The Irving Fisher index of whole- 
sale commodity prices declined by a 
negligible fraction in the week ended 
September 29 from the all-time peak 
recorded a week earlier, 113.5 per cent 
of the 1926 average, as against 111.1 
a year ago. 

Member bank reserves decreased 
$90,000,000 during the week ended 
September 27, and excess reserves de- 
clined $10,000,000, to an estimated 
total of $890,000,000. Business loans 
of reporting members increased $39,- 
000,000 in the preceding week but 
stood $77,000,000 below the total a 
year ago. 











Advertising Note 


S. A. Pennock has joined G. M. Bas- 
ford Company, advertising agency, 
N. Y. C., as an account executive. He 
has specialized continuously in automo- 
tive merchandising, sales and advertis- 
ing for more than a dozen years. Mr. 
Pennock brings to this organization an 
intimate knowledge of things automo- 
tive and a sales promotion experience 
which has involved oil companies, auto- 
motive jobbers and ehain store mar- 
keting. 
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Write, on your letterhead, for this copyrighted 
NOX-RUST Use Chart. Available without 
charge. Ask for yours today! 


Ictober 15, 1944 W hen writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 











Reverse Thrust 
Propellers Tested 


Aerodynamic braking, the first prac- 
tical application of reverse-thrust pro- 
pellers as landing brakes for large 
multi-engine land planes, was an- 
nounced by the Propeller Division of 
Curtiss-Wright Corporation at Cald- 
well, N. J. 

Recent Army tests with two- and four- 
engine planes reveal that the use of 
propellers in reverse pitch can reduce 
materially the landing roll of these 
planes. Reverse thrust propellers are 
now in quantity production at Propeller 


Division plants for use on a large four- 
engine Army airplane. 

The use of reverse blade angles for 
braking is said to add new safety and 
economy to the landing of large air- 
planes, permitting emergency landings 
in smaller spaces and on wet or icy 
runways. It reduces taxiing time after 
landing, increases manueverability on 
the ground and reduces tire wear. 


Moore Elected 


Richard F. Moore, president of the 
Moore Special Tool Company, Inc., of 
Bridgeport, Conn., was elected presi- 
dent of the National Tool and Die Man- 

















~<—A Campbell Abrasive 

Cutting Machine cutting 

aluminum bar stock on a 
war production job. 


A Campbell is used —> 
for precise job of cutting 
in plant of nationally- 
prominent manufacturer of 


bearings. 


cutting job in on aircraft factory 


on the Pacific Coast. 


These 4 CAMPBELL ABRASIVE CUTTING MA- 
CHINES are all different. Each is cutting 
different stock to different dimensions 
—none limited to the job it is doing. 

CAMPBELL has the only complete range 
of Abrasive Cutting Machines—cutting 
annealed and unannealed steels, non- 
ferrous alloys, plastics, glass and ceram- 
ics—solid bar, tubular and flat stock. 
What are you cutting? CAMPBELL can 





BRIDGEPORT 


WHAT IS YOUR CUTTING JOB?... 


ABRASIVE CUPPING MACHINES 
ANDREW C. CAMPBELL DIVISION .: Bridgeport, Connecticut 


ALSQ MAKERS OF A COMPLETE LINE OF NIBBLING MACHINES 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


i ally-opera 
in @ war production a ge Campbell 


give you a procedure that will do the 
work better, make it easier to meet 
schedules and lower costs. 

Get further information by writing 
the Andrew C. Campbell Division. 
State what material you are cutting, 
length of pieces before cutting, length 
of cut-off pieces and the production 
required per hour. 


FY 


/ 





* CONNECTICUT 





ufacturers Association at its annual 
meeting in Cleveland, Sept. 22 and 23, 
A convention to celebrate the first year 
of the association’s existence, was to 
have been held in Buffalo, Sept. 28, 2 
and 30, but the infantile paralysis epi- 
demic there forced its cancellation. 
Mr. Moore succeeds L. A. Sommer, 
president of The Sommer and Adams 
Co., of Cleveland, who is credited with 
founding the association last year. 


Firestone Testing 
““Heat Treated”’ Tire 


Firestone Tire & Rubber Co. an. 
nounces development of a “heat 
treated” all-plastic tire designed to 
combat heat, one of the chief causes of 
tire wear. The company states that ad- 
ditional laboratory examinations and 
road tests will have to be completed 
before it can be ascertained whether the 
new tire will be a competitor of rubber 
tires. The plastic product closely re- 
sembles rubber in appearance, does not 
erack in sunlight and is not soluble in 
gasoline. 


Obituary 


Earl L. Myers, 52, general superin. 
tendent of Gisholt Machine Co., Madi- 
son, Wis., died at Madison Hospital on 
Sept. 20 after an eight months’ illness. 


Frank H. Reagan, 72, chairman of 
the board of the Locke Insulator Corp., 
Baltimore, Md., died suddenly Sept. 10 
at Baltimore. 


Thomas A. Dicks, 85, a consultant 
engineer of Hamilton Standard Propel- 
lers at East Hartford, Conn., died Sept. 
30 at his East Pittsburgh home. 


CALENDAR 


Conventions and Meetings 


American Welding Soc., Annual Meet- 
ing, Cleveland Oct. 16-19 

American Society for Metals, Cleve- 
land Oct. 16-20 

Natl. Machine Tool Builders Assoc., 

Annual Meeting, Hot Springs, Va. 
Oct. 19-20 

Inst. of Aeronautical Scieneés, Natl. 

Air Transport Meeting, Washington 
Oct. 20 

Distribution Conf., Chamber of Com- 
merce of the U. S., New York Oct. 23-24 

Natl. Lubricating Grease Institute, An- 
nual Meeting, Chicago Oct. 23-25 

SAE Natl. Fuels & Lubricants Mtg., 
Tulsa Nov. 9-10 

Natl. Standard Parts Assoc., Annual 
Fall Conference, Chicago Nov. 9-11 

American Chemical Society Natl. Chem- 
ical Exp., Chicago Nov. 15-19 

SAE Natl. Air Cargo Mtg., Chicago 
Dec. 4-6 

Natl. Aviation Trades Assoc., St. Louis 
Dec. 6-7-8 
SAE Annual Meeting, Detroit Jan. 8-1 

Natl. Automobile Dealers Annual Con- 
vention, Chicago Jan. 29-31 

Automotive Electric Assoc., Chicago 
Feb. 5-1: 

Motor. & Equipment Wholesalers Assoc., 
Annual Meeting, Chicago Feb. 26,25 
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So they turned the ocean into a well! 





American ingenuity makes 
salt water fresh for G. I. Joe! 


As our forces advance in the Pa- 
cific they carry with them one of the 
most important tools of war—a new 
compression-type still. With it, the 
engineers turn the ocean and stag- 
nant pools into wells of pure, spar- 
kling drinking water! 

A big problem has always been to 
transport the large amounts of fuel 
needed to distill sufficient quantities 
of water for troops at the front. So 
the remarkable feature of these new 
portable “‘waterworks’”’ lies in their 
fuel economy. 

To help accomplish this saving, 


they’re now equipped with a new 
type supercharger, specifically de- 
signed for the job by Borg-Warner’s 
B-W Supercharger Division. And 
they’re delivering up to 175 pounds 
of pure water for every pound of 
gasoline they burn . . . compared to 
the old ratio of 37 pounds of water 
per pound of fuel! 

Normally, this Borg-Warner divi- 
sion works to improve the perform- 
ance of gasoline and diesel engines. 
Its success in cutting the cost of 
water purification is a perfect war- 
time example of Borg-Warner’s 
quick adaptability to new problems 
of design and engineering. 

Borg-Warner’s basic principle, 
“design it better—make it better’, 





has long guided the production of 
many items of essential equipment 
now in daily use by almost every 
American. Now, Borg-Warner fac- 
tories are producing more than 100 
items for war. 





Partners with the automotive 
and aviation industries in peace 


and war, Borg-Warner supplies 
these and other essential parts... 











BORG-WARNER 


Peacetime makers of essential operating parts forthe automotive, aviation, marine and farm implement industries, 


and of Norge home appliances ... these units which form the Borg- Warner Corporation are today devoted exclusively to the 

needs of War: BORG & BECK « BORG-WARNER INTERNATIONAL * BORG WARNER SERVICE PARTS « B-W SUPERCHARGERS, INC. * CALUMET STEEL ® 

DETROIT GEAR AIRCRAFT PARTS * DETROIT VAPOR STOVE * INGERSOLL STEEL & DISC * LONG * MARBON «+ MARVEL-SCHEBLER CARBURETER * 

MECHANICS UNIVERSAL JOINT * MORSE CHAIN ¢ NORGE * NORGE MACHINE PRODUCTS * PESCO PRODUCTS * ROCKFORD CLUTCH e SPRING DIVISION ® 
WARNER AUTOMOTIVE PARTS * WARNER GEAR 
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PUBLICATIONS 





A new brochure issued by the Template 
Reproduction Co., titled Precision Lofting, 
describes and illustrates the new industrial 
lofting method for producing, with accu- 
rate templates, a variety of products range 
ing from automobiles, aircraft, etc., to small 
components of every description. The 
method involves the mechanical reproduc- 
tion of full-size detail drawings, directly on 
tooling materials.* 

A new 40-page booklet on treading and 
repairing tires and tubes has been pub- 
lished by The B. F. Goodrich Co. It pro- 
vides a thoroygh discussion of the fun- 





damentals of modern tire treading and 
repairing, and is well illustrated.* 

A 40-page booklet, Metal Quality, Hot 
Working Improves Properties of Metal, has 
been issued by the technical committee of 
the Drop Forging Association, It is writ- 
ten for users of forgings, instructors in 
engineering and metallurgy, designing en- 
gineers, metallurgists and production and 
management executives in the metal work- 
ing industry.* 

A new catalog of individual type self- 
contained Dustkop dust collectors for col- 
lecting dust from all sizes of surface, tool, 
pedestal, disc grinders and sanders is now 
available from Aget-Detroit Co. The cata- 
og is indexed in accordance with grinder 
sizes rather than by dust collectors, which 
permits the rapid selection of the correct 
dust collecting equipment for any type of 
dust source. Accessories required for the 
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Why not investigate the possibilities of the Buell Air Compressor for your 
The many ways in which it can serve your needs 
Thousands are in active service in Canadian fighter 

Their precision workmanship, demanded in aviation 
products, assures long service without frequent parts replacement. 
for compactness and light weight, they will fit into surprisingly close quar- 
It is clean, powerful and reliable. Write us, advis- 
ing all details as to volume and pressure, etc., and our engineers will 
gladly aid you in solving your problem. We specialize in small, high 
speed compressors of the highest quality. 


BUELL MANUFACTURING CO. 


Dept.AA 2975 COTTAGE GROVE AVE., CHICAGO, ILL. 


Designed 
























installation, together with the prices of the 
complete units are given at the front of 
each section.* 

A new bulletin, No. R-41, has been issued 
by the Benwood Linze Co., giving the 
characteristics and applications of metal. 
lic rectifiers adaptable to electronic, radar 
and automotive battery charging equip. 
ment.* 

A new condensed catalog, illustrating and 
describing the complete Fisher line of melt. 
ing furnaces, has been issued by the 
Fisher Furnace Co. It is Bulletin No. 550 
and gives recommended applications, ca- 
pacities and dimensions and describes 
Fisher Centrifugal Blowers, Combination 
Blower and Oil Pump Units, Oil Burners, 
Silicon Carbide Linings, etc.* 

Link-Belt has announced a new publica- 
tion, A Complete Data Book on Worm Gear 
Speed Reducers for Industrial Applications, 
It contains many photographs, dimensioned 
line drawings, engineering data, horse 
power ratings and tables of weights and 
dimensions for use in selecting the type 
and size of reducer required for a specific 
service,* 

The Bendix Radio Div. of Bendix Avia- 
tion Corp. has issued an attractive booklet, 
The Radio Compass, Introducing the Seeing 
Eye of the Bendix Invisible Crew. The text 
of the booklet explaining the radio com- 
pass and how it works is written in sim- 
ple, understandable language, and at the 
same time, the subject is treated accu- 
rately so as to be informative to those 
who have an interest in technical subjects.* 

The Sheffield Corp. has issued a new 
booklet covering the Sheffield Micro-Form 
Grinder, for precision production of profiles 
direct from drawings. Another booklet is- 
sued by the Sheffield Corp. is one on con- 
tract services. It includes the design and 
manufacture of tools, dies, jigs and fix- 
tures, special purpose machine tools and 
the precision manufacture of threaded and 
formed ground components as well as sub 
and complete assemblies.* 

A 12-page booklet for the users of torque 
tools has been compiled by the engineers 
of the Apco Mossberg Co. It gives tables, 
formulae and a graph as aids to determin- 
ing relative shearing torques for bolts, 
machine screws and studs.* 

Rockford Drilling Machine Div. of Borg- 
Warner. has issued a new bulletin, Install- 
ing and Servicing Pullmore Multiple Dise 
Clutches. The bulletin is illustrated and a 
page is devoted to how to order replace- 
ment parts, parts numbers, etc.* 

The Udylite Corp. has issued three new 
circulars, as follows: The Udylite Fully 
Automatic Plating Machine; Koroseal Tank 
Linings by Udylite and The Udylite Handi- 
plater.* 





* Obtainable by subscribers within the United States 
through Editorial Dept., AUTOMOTIVE and AVIATION 
INDUSTRIES. In making requests for any of these 
publications, be sure te give date of the issue in which 
the announcement appeared, your name and address, 
company connection and title. 


Die Cost Saved in 
Auto Body Production 


Development of a new process for 
fabricating automobile bodies at a 
fraction of the die cost normally as- 
sociated with the all-steel body has been 
announced by John. Tjaarda and As- 
sociates, Detroit automobile designing 
and engineering firm. 

According to the announcement, the 
composite body structure, which incor- 
porates use of steel, aluminum, resin- 
bonded plywood, paper, and fiber glass, 
makes possible unique assembly methods 
and allows a considerable reduction in 
time and manpower in assembly. It 
also is stated that the bodies have 
higher impact resistance, permit much 
more flexib’s design, and weigh about 
80 per cent less than the present type 
body. 
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URING the first week of October, this door- 
I) way to the Whitemarsh Research Labora- 
tories officially opened, and the new home of 
Penn Salt’s Research and Development 


Department was formally dedicated. 


Here will be continued the important work of 
Penn Salt’s rapidly growing staff of chemists, 
engineers and other technologists. With greatly 
enlarged facilities, they will be well-equipped 


DEDICATED TO RESEARCH 


to bear a substantial share of the increased 
responsibility imposed on industry by war- 
time’s fast changing economy. Materials, not 
even dreamed of yesterday, already have 
become commonplace. And still more remarkable 


things are in store for the world of tomorrow. 


This great building symbolizes the trans- 
formation that is taking place in the field of 


practical research, 


PENNSYLVANIA SALT 


MAN F TURING C PANY 
FORWARD TO A 
1850 1944 BETTER FUTURE 
WITH 
1000 WIDENER BUILDING, PHILADELPHIA 7, PAs RESEARCH 


New York e Chicago e St. Louis Pittsburgh « Cincinnati e Minneapolis e Wyandotte Tacoma 


Penn Salt products enter into the manufacture of chemicals for agriculture, water and sewage, metal industries, 





ceramics, glass, oil refining, pulp and paper, textiles, leathers, laundry and dry cleaning, aviation gasoline. 






































War Needs Come First 


(Continued from page 46) 


1940, and steel making capacity 12,- 
400,000 tons a year in that period. 
These figures tend to show that the 
steel industry’s program of avoiding a 
war-born glut of capacity has been 
successful. No one can tell what the 
country’s annual post-war consumption 
of steel will be, but it is felt that, even 
if for a time steel demand should not 
call for the industry’s full capacity, the 
increase in the latter has been such that 
it will prove itself to have been justi- 





fied when good and bad steel years are 
averaged. Noteworthy is that electric 
furnace capacity was rated at 5,372,150 
tons, compared with 5,350,880 tons at 
the beginning of 1944. The sharp rise 
in electric furnace capacity, predicted 
at one time, has apparently leveled off. 
Neither steel mills nor scrap iron 
dealers have taken kindly to the pro- 
posal to establish a futures market in 
serap steel and it looks very much as 
though the proponents of this innova- 
tion would abandon its further promo- 
tion. 

Non-ferrous metal markets are more 
or less under the influence of ambitious 
stockpile programs, most of them spon- 





CENTRAL 


Victory 
BATTERY 






NO MORE DROPPED BATTERIES 





This popular, powerful battery carrier embodies a new, proved 
mechanical principle. Tension against the posts is constantly 
applied—even before the battery is lifted. Therefore, this carrier 
will not release a battery until it is actually removed from the 


posts by the mechanic himself. 


NEW DESIGN PREVENTS SAGGING INTO ACID 


The improved design keeps this heavy durable strap in a constant arc—it 
cannot sag into the acid and be destroyed like the ordinary carrier strap. 


@ Easily Attached 


®@ Quickly Detached 


@ Inexpensive 


@ 32 oz. 3 ply Rubberized Duck Strap Won’t Stretch @ Cadmium 


Plated, Heavy Gauge Steel throughout 


@ Easy on the Hands . 


@ Will Not Damage Battery Posts 
2 SIZES 


SHORT—For Regular Size Batteries 


LONG—For Long Type Batteries 


MAIL COUPON TODAY FOR PRICES AND DETAILS 


CENTRAL 


EQUIPMENT CO. 


900 SO. WABASH AVE. 
CHICAGO 5, ILLINOIS 
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Central Equipment Co. 
900 S. Wabash Ave., Chicago 5, III. 


Please send full details about your Centrai Victory Bat- 
tery Carrier 


Name___. 
Firm 

Address_. 
City & State 


Dept. BT 
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sored by Congressional spokesmen for 
mining interests. Representative con- 
sumers, while unwilling to oppose any 
measure that would add to the country’s 
military strength, are fearful that at 
one time or another in the future such 
stockpiling might prove an adverse 
market influence. 

Word comes from Bolivia that at 
least one of the medium size tin mining 
companies has suspended operations. 
Whether this was for the purpose of 
influencing the decision on the Bo- 
livians’ demand for an increase in the 
price of tin paid by the United States 
to Bolivian producers or due to other 
causes, has not yet been learned. 


PERSONALS 





M. W. Cole has been appointed assistant 
general manager western sales, Bethlehem 
Steel Co., with offices in Detroit. Mr. Cole, 
who has been with the company since 1923, 
recently returned from Washington where 
he was chief of the Plate and Shape 
Branch, Steel Div., WPB. 

William A. Mara, of Detroit, former di- 
rector of personal airplane sales and ser- 
vice for Consolidated Vultee Aircraft Corp., 
has joined Bendix Aviation Corp. as staff 
executive. 

Aerco Corp., subsidiary of Transamerica 
Corp., has announced the retirement of 
C. A. Herbert, founder and president, and 
the election of Timothy E. Colvin as presi- 
dent and member of the board of directors. 
Mr. Colvin was vice-president in charge of 
the Burbank Div., Aircraft Accessories 
Corp. 

A. A. Kucher, director of research, Ben- 
dix Aviation Corp. and chairman of its 
long-range planning committee, has been 
elected a vice-president of the Company. 

J. H. Jewell has been made manager of 
the industry departments of Westinghouse 
Electric & Mfg. Co. 

Buick Div., General Motors Corp., has 
announced the following changes and pro- 
motions in its field organization. John W. 
Waddell, formerly Kansas City zone man- 
ager, has been appointed Chicago zone 
manager, succeeding C. E. Childers, who 
resigned. Charles McKnolly, formerly man- 
ager in St. Louis, succeeds Mr. Waddell 
and Frank Bridge has been appointed to 
succeed Mr. McKnolly. 

Cc. A. Burgdorf has been appointed man- 
ager of the Charlotte, N. C., branch of 
Ford Motor Co. 

Clarence M. Brown, Philadelphia attor- 
ney, has been recalled as chairman of the 
Pittsburgh Plate Glass Co. to fill the post 
left vacant by the death of H. S. Wher- 


rett. Leland Hazard, general counsel, was 
elected vice-president; H. B. Higgins, 
president, was named chairman of the 


executive committee, and H. B. Brown, 
secretary, was elected to the board. 

Leopold H. P. Klotz has been elected 
vice-president, treasurer and a director of 
Luscombe Airplane Corp., Trenton. 

The Goodyear Tire and Rubber Co. has 
announced that A. C. Michaels will return 
to his prewar post as superintendent of 
the Gadsden; Alabama, plant. For several 
months he has been superintendent of the 
company’s plant in Arizona. 

Frank C. Angle, manager of Allis-Chalm- 
ers sales activities in the Pacific Region 
has been appointed manager of all the 
company’s field sales offices of the general 
machinery division and their operations. 

The appointment of Harriet E. Raymond 
as assistant advertising manager of Celan- 
ese Corp. of America, in charge of the 
advertising of plastics and chemicals, has 
been announced by the corporation. She 
has been advertising manager of the Celarn- 
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WOOD. Good for both 


expensive and economy 
types of furniture, nitrocellu- 
lose lacquer protects, lasts, 
looks well, resists dust and 
fingerprints, ideal for assem- 
bly line production. 


FABRICS, there's « growing market for light, airplane- 


type luggage—and nitrocellulose lacquers are the ideal finish— 
non-scaling, never sticky, good-looking. 





CL-46 


Hercules makes no finished lacquers, but supplies the nitrocellulose from which lacquers are made. 
Fer helpful application information on your finishing problem, call your lacquer supplier. C-!!s- 
lose Products Department, Hercules Powder Company, 964 Market Street, Wilmington 99, Delaware. 


METALL, Nitrocellulose lacquer offers big 


advantages to manufacturers using metal: Un- 
limited color range—high gloss or dull matt finish— 
fastest-drying finish known—easy and cheap to 


apply and repair. 


LEATH ER. Lacquered leather 


RUBBER. Nitrocellulose lac- 


quer is an extremely flexible finish— 
making it ideal for galoshes, many 
other rubber articles. Imparts gloss 


and preserves the rubber. 





lasts longer—looks lovelier, because 
it is protected from perspiration, 
scratches. May be easily cleaned. 







PAPER. Paper may 


be rollercoated with crystal- 
clear or colored nitrocellu- 
lose lacquer. Brightens and 
intensifies colors, resists scuff- 
ing, damage from handling, 
fats, acids and fingerprints. 
Waterproofs, is washable. 
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ese Celluloid Corp., plastics div. of Celan- 
ese Corp., for several years. 

J. P. Johnson, vice-president, Aro Equip- 
ment Corp., has been elected executive 
vice-president; J. E- Allen, assistant to the 
president, was elected a vice-president. 

Announcement has been made of the ap- 
pointment of Raiph Wall as assistant sales 
manager of the Pacific Div., Bendix Avia- 
tion Corp. 

Reo Motors, Inc., has announced that 
Karl Probst, engineering designer, has been 
appointed to handle special assignments in 
Reo’s research department. 

Robert R. Cole, vice-president of Mon- 
santo Chemical Co. and general manager 
of the phosphate div., has been elected a 
member of the board of directors. Mr. Cole 
fills the place on the board left vacant by 
the death of John C. Brooks, vice-president 
and general manager of the company’s 
plastic div. 


Myron B. Gordon, formerly vice-president 
and general manager of Wright Aeronauti- 
cal Corp. and a vice-president of Curtiss- 
Wright Corp., has been elected a director 
of Fairchild Engine and Airplane Corp. and 
appointed vice-president in charge of oper- 
ations. 

Willis F. Avery, assistant secretary of 
The B. F. Goodrich Co. since 1936, was 
recently elected secretary of the company. 
He succeeds the late Shelby M. Jett. 

H. V. Mysing has been made manager of 
sales and engineering services for RCA’s 
Auto Radio Dept. 

William M. Kauffmann has been ap- 
pointed as assistant to the chief engineer, 
in charge of Diesel engine development for 
Mack Trucks, Inc. 

Dr. Edgar S. Ross has completed his as- 
signment as Chief of the Lubricants Sec- 
tion, Aviation Div., Petroleum Administra- 
tion for War, and returned to Sun Oil Co., 





POTTS 


MACHINE 
COMPANY 


NO JOB TOO COMPLICATED 


We are specialists in the manufacture of large compli- 


cated fixtures, such as the Automatic Positioning Load- 


ing & Unloading Drilling & Reaming Fixture, illustrated 


above. 


No job too large or too complicated for our facilities. 


We Solicit Your Inquiries 


POTTS MACHINE CO., 2501 £. Michigan Ave., JACKSON, MICHIGAN 


Builders of Tools, Dies, Jigs and Fixtures 





Philadelphia, where he will devote his time 
to the development of technical sales with 
the Industrial Products Dept. 

Elmer E. Nelson has joined the Wash. 
ington Office of The General Tire & Rub- 
ber Co. as promotional engineer. 

W. A. Meyer has been appointed manager 
of dealer sales of the Allis-Chalmers Mfg 
Co. He succeeds S. H. Gorham, who has 
resigned. 

James H. Rhodes and Co. has appointed 
two new representatives in the Detroit 
area, R. B. Sullivan and S. Stanton. 

Van M. Darsey, technical and service di- 
rector of Parker Rust Proof Co., was 
elected president of the company and a 
member of the board, succeeding Willard 
M. Cornelius, who recently resigned as 
president. Robert W. Englehart, secretary 
of the company, and A. C. LaRowe, man- 
ager of the Morenci, Mich., plant, also be- 
come vice-presidents. Glen E. Luke and 
Marlin C. Baker continue as vice-presidents 
and W. M. Cornelius, Jr., is treasurer of 
the company. 

William S. Wilbraham has been ap- 
pointed production manager of Lukenweld, 
Inc., Div. of Lukens Steel Co. George L. 
Snyder has been made chief engineer and 
assistant to the general manager. Paul 
Sikora has been made plant accountant. 

Worthington Pump and Machinery Corp. 
has announced the appointment of William 
J. VanVieck as manager of its Atlanta 
office and the appointment of C. W. Camp, 
formerly with Crocker-Wheeler Electric 
Mfg. Co., as consulting electrical engineer 

Norman W. Slohm has been appointed in 
charge of sales of aluminum to the steel 
industry for The National Smelting Co. 

M. K. Hovey, associated with General 
Motors for 33 years, has been appointed 
general manager of the Flint plants of the 
Chevrolet Div. He succeeds H. F. Howard, 
plant manager since 1939, who has re- 
signed. 

Roy T. Hurley has been elected vice- 
president of Bendix Aviation Corp. He is 
assigned to work on reconversion problems 

R. E. Gillmor, president of the Sperry 
Gyroscope Co., and Harry F. Vickers, presi- 
dent of Vickers, Inc., have been elected 
vice-president of the Sperry Corp. Sperry 
Gyroscope and Vickers, Inc., are subsidiar- 
ies of Sperry Corp. 

Delmar S. Harder, general manager of 
Fisher Body Fabricating plants, has re- 
signed, effective at the close of the Euro- 
pean war. Also announced is the appoint- 
ment, effective at once, of George C. Pater- 
son as general manufacturing manager, 
and John J. Cronin as general industrial 
relations director of the Division. 

John B. Cambell, chairman of the auto- 
motive production committee, has been ap- 
pointed deputy vice chairman for produc- 
tion of WPB by H. G. Batcheller, operations 
vice chairman. He succeeds William 8. 
Murphy, resigned. 

Ciem Davis, sales manager of the Dear- 
born branch, has been appointed assistant 
manager of the Louisville, Ky., branch of 
the Ford Motor Co. 


HMOOKS.. 


Heavy demands for the 1942 Book of 
A.S.T.M. Standards and its Supplements 
occasioned by the war production efforts 
have necessitated advancing by a full year 
puDlieation of the next book. Normally 
this would come out in November-Decem- 
ber, 1945, on the triennial basis, but the 
Book will be issued in December, 1944. 

Very widely used by American industry 
and many branches of state and federal 
governments, this book providing authori- 
tative specifications and tests for a wide 
range of engineering materials, will cover 
some 6000 pages in three parts: I, Metals; 
II, Nonmetallic Materials—Constructional 
(cement, lime, concrete, paint, etc.); Hl 
Nonmetallic Materials—General (Petrojeum, 
textiles, plastics, coal, rubber, etc.) 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 











ss» £& es ff 





wae 





ed ir 
stee 
, 

nera! 
inted 
f the 
ward, 
; re- 


vice- 
He is 
lems 
perr) 
resi 
ected 
perry 
idiar- 


er of 
s re- 
Euro- 
»oint- 
rater- 
lager. 
strial 


auto- 


n ap- § 


oduc- 
ations 
m 6B. 


Dear 
istant 


ch of 


ok of 
ments 
efforts 
1 year 
rmally 
ecem- 
it the 
14 
dustry 
rederal 
ithori- 
. wide 
ver 
fetals; 
etional 
): WH, 
eum, 


TRIES 


Dependable 22 ccound duty awuted 




















STATIC STRENGTH: In this test Simmonds 
push-pull control successfully withstands tensile 
and compressive forces of 400 Ibs. Credit sim- 
plification of design, improved linkage. 




















PRECISION CONTROL: Motion between ten- 
sion and compression is negligible. Before 
endurance test: average—.046”"; after—.082”, 
Simmonds are precision-built controls, 


INQUIRIES concerning War Contracts or Post-War problems involving 
push-pull control equipment are invited. Our service engineers will furnish 
you gladly with analyses and recommendations. Telephone or write to 


your nearest Simmonds office. 


wth Simmonds Push-Pull Controls 
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ENDURANCE: Cycled 30,000 times under 
stress, as illustrated, Simmonds controls are 
not affected in any way, and can be expected 
to outlast the life of unit served. 
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DEFORMATION: AAF specifications call for 
loads ranging from 10 to 50 Ibs. Allowable 
average deformation is .140”. Simmonds con- 





‘trols average only .083”. 





SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 


Automatic Engine Controls — Push-Pull Controls — Spark Plugs 
Hydraulic Accumulators — Hydraulic Fuses — Chronometric Radiosondes 
Self-Aligning Rod-End Bearings — Fasteners and Clips of Specialized Design 


Cctober 15, 1944 


FIRST TO CARRY THE YELLOW DOT 


of Army Air Force Winterization acceptance for opera- 
tion in extreme temperatures is the Simmonds-Corsey 
Push-Pull Control. Comprehensive tests with temperatures 
as low as minus 72°F. and as high as 160°F. prove 
efficient operation under wide variety of conditions. 


30 Rockefeller Plaza, 




















EFFICIENCY: input-output ratio of control is 
measured at various temperatures in insulated 
chamber. Result: average efficiencies are twice 
the AAF requirements. 


? ms 














CORROSION: Simmonds controls meet AAF 
specifications for corrosion resistance with 
standard cadmium plated or anodized sur- 
faces. Tube ends are rubber sealed. 





New York 20, New York 
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Reconversion of Industry 


(Continued from page 46) 


medium tanks in the Detroit area. One 
calls for expenditure of $1,649,495 at 
the Chrysler Tank Arsenal for rear- 
rangement and expansion of produc- 
tion facilities. The other authorizes the 
Buick Div. of General Motors to spend 
more than $1 million for installation of 
a test machine and 62 machine tools, 
roll conveyers, benches and a monorail 
system. 

Output of munitions in August was 


generally improved with several criti- 
cal items hitting record-breaking 
marks. Production was up to 97 per 
cent of schedule, a rise of 2 per cent 
over July. Although heavy trucks, su- 
per-bombers, large caliber artillery 
and heavy-duty tires reached new highs, 
they still were behind requirements. 
Encouraging as these reports are, pro- 
duction still must climb to a peak in 
November, according to WPB. 

The Ford Motor Co. has a backlog of 
$600 million in aircraft engines and 
parts still to be delivered, according to 
the Air Forces Technical Service Com- 
mand. There has been no cancellation 
of the Pratt & Whitney engine contract, 





WESTERN FELT WORKS, 4035-4117 Ogden Ave. 
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ESTERN FELT 


Whenever you need a material that gives 
under pressure or hard blows, and then 
springs back to its original shape—use 
felt, as produced by Western Felt Works. 

For resiliency is just one of the many 
properties of Western felt. Others include 
flexibility, compressibility, resistance to 
water, heat, age, alcohol, oils, etc. 





Widely employed as gaskets, channels, 
washers, padding, insulation, mountings, 
wicks and seals, new uses for versatile felt 
are being discovered daily. 

Western Felt Works engineers are able 
to help you on any problem involving the 
use of felt. Feel free to call upon them at 
any time. 
ee ee 
] Acadia Synthetic Division, Western | 
| Felt Works Processors Synthetic Rub- | 
| ber, Sheets, Extrusions, Molded Parts | 


Leva enenememamenamenanananmnanal 


, Chicago 23, Ill., Branch Offices in All Principal Cities 


as had been rumored, although the com. 
pany has received notice of minor 
model changes, which are so limited jp 
nature as to not modify the engine ba. 
sically. WPB, however, has revised 
future aircraft schedules in line with 
growing need for long-range bombers, 
fighters and transport planes and has 
cut back production of certain types at 
five plants to provide space, equipment 
and labor for making long-range mod- 
els. The Curtiss plant in Buffalo has 
been cut back 435 P-40 fighters to make 
way for increased output of C-46 trans- 
ports. The future schedule of P-63’s at 
Bell Aircraft has been cut 325 units, 
Nearly 2000 units have been cut off the 
future schedule of P-38’s at Lockheed, 
Burbank, Cal., to make room for a new 
type secret plane. 

Ingersoll Steel and Dise Div. of 
Borg-Warner Corp. is in production of 
a new type amphibious landing craft. 
Although details of the vehicle still are 
restricted because of military security, 
Navy officials say that it is an improve- 
ment over previous types built by the 
company. Production of the present 
model, which is said by the Navy to be 
much superior to prior models, begin in 
May. 

Chevrolet Div. of General Motors has 
revealed details of a high-speed ar- 
mored car, called the Staghound, which 
went into secret production in early 
1942. The vehicle weighs 14 tons and is 
powered by four Chevrolet engines 
which drive it at the speed of an ordi- 
nary motor car. The mobile car is 
equipped with four-wheel drive and 
tires nearly 4 ft high. Heavily armored 
and mounting a turret cannon in com- 
bination with a machine gun, the Stag- 
hound is designed to combine the fea- 
tures of a tank and a reconnaissance 
car and performs acceptably over a 
variety of terrains. It has an overall 
length of 17% ft. Each car is radio 
equipped and all crew members can 
converse through an intercommunica- 
tion phone system. Provision is made 
for carrying a 72-hr supply of standard 
emergency rations for the crew of five. 

Nearly 1000 principal machines were 
involved in building the vehicle. Parts 
and sub-assemblies came from eight 
Chevrolet plants in three states, and 
five other plants outside the division. 

Willys-Overland Motors, Inc., has 
completed its 250,000th jeep since it 
started building the rugged little cars 
in 1941. The company has added 40 
major improvements since the Army 
accepted its model as standard in July 
of that year. 

Completion of an extensive plant ex- 
pansion ‘program coincident with start 
of production of forged aluminum alloy 
cylinder heads at the Chevrolet-Ander- 
son plant has been announced by M. E 
Coyle, general manager of Chevrolet 
Div. of General Motors Corp. The 
pansion provides more than 55,000 : 
ditional square feet of floor space, 
permitting large scale output of cy!in- 
der heads for the new and larger 18 
cylinder Pratt & Whitney engines 
being built by Chevrolet. 
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nie CALL THE PLANT NEAREST YOU : WRITE FOR STOCK LIST 


‘ CHICAGO.... 16th and Rockwell Sts. 
rdard Rockwell 2121 

i MILWAUKEE ............ .320 So. 19th St. 
Mitchell 7000 

DETROIT ..1600 E. Euclid Ave. 
Madison 3860 

ST. LOUIS ....5 Clinton St. 


CINCINNATI. . Front St. and Freeman Ave. 
Cherry 3232 

CLEVELAND. . .E. 53rd and Lakeside Ave. 
Henderson 1000 

PITTSBURGH...............330 Grant St. 

Walnut 7540; Carnegie 795 

PHILADELPHIA . .5200 Grays Ave. 

Bell-Belgrade 1412; Keystone-West 1644 

BUFFALO................-40 Stanley St. 
Humboldt 3311 

Be Vee a cup tucncs 203 Westside Ave. 

Jersey City, N.J. 

New York City Rector 2-3700 

Market 2-6067 

Bergen 4-1123 

BOSTON. . Third & Binney Sts., Cambridge 
< Kirkland 6000 


JOSEPH T. RYERSON & SON, INC. PROMPT, PERSONAL SERVICE ASSURED 


RYERSON STEEL-SERVICE 





YOURS FOR THE ASKING—Send for a copy of 
"AAF In Industry"—a new edition containing 34 pages 


packed full of valuable information on the control of atmos- 


pheric and process dusts, including engineering data. 
Special Roto-Clone bulletins describing the application of 
dynamic dust precipitation to steel mill operations are 
Write today. American Air 
Filter Company, Inc., 449 Central Ave., Louisville 8, Ky. 


In Canada: Darling Bros., Ltd., Montreal, P. Q. 


also available on request. 








Douglas DC-6 Specifications 


Manufacturer: 
DOUGLAS AIRCRAFT CoO., INC. 


Company Model: DC-6 
Crew or Number: 5 Crew 


Seats: 50 Dayplane, or 24 Sleeper & 2 sit up 
passengers 


Dimension (Ft): 
Span 117.5 
Length overall 100.6 
Height overall 28.4 


Area (Sq Ft): 
Wing (including aileron) 1457 
Alleron 84.1 
Vertical tail surfaces (total exposed in- 
cluding fin extension) 186.0 
Vertical stabilizer area 136.5 
Rudder area (aft of hinge line, including 
tab) 49.5 ; 
Horizontal tail surfaces total area 407.4 
(gross approx.) 
Elevator area (aft of hinge line, including 
tab) 112.5 


Wing Structures: 
Spar—3 main span-wise spar members of 
shear web construction 


Landing Gear: 
Type—Fully retractable tricycle incor- 
porating two sets of dual-type main 
wheels mounted aft of center of gravity, 
and a steerable type nose wheel 
Tread of main wheels 24.67 ft 


Power Plant: 
Make of engine P&W R-2800 (4) 
Takeoff hp 2100 each 
Normal rated hp 1700 each 
Propeller make Hamilton Standard Super- 
Hydromatic 
Diameter 13.08 ft 


Performance: 
Speed max. cruise power 334 mph (23,800 
ft altitude—63,500 Ib gross weight) 
Speed cruise at 60% rated power at 10,000 
ft alt.) 278 mph (63,500 lb gross weight) 
Stalling speed 80 mph 
Fuel capacity 2577 gal 
Absolute range (10,000 ft, 10% above speed 
for Max L/D) 2715 mi 
Total fuel capacity (with alternate col- 
lapsible cell-type innerwing fuel tanks) 
3317 gal 
Absolute range (10,000 ft 10% above speed 
for max L/D with innerwing cell tanks 
3540 mi 

Weights: 
Max. take-off gross weight—Take-off 
gross weight (with stub wing tanks) 
80,500 Ib; take-off gross weight (without 
stub wing tanks) 79,000 lb 
Landing gross weight 63,500 Ib 
Wing loading (at gross weight of 80,000 
lb) 55 psf 
Power loading (T.O. Power) at gross 
weight of 80,500 Ib 9.6 Ib per bhp 


Government Material 


Offered for Sale 


Raw and fabricated materials, stand- 
ard parts, motors, hardware, fabrics, 
precision tools, equipment and other 
surplus stocks are being offered for sale 
by the Army Air Forces. 

Companies interested in such mate- 
rials, and who are desirous of having 
their names placed on the active bid- 
ders’ list, are invited to write to the 
Army Air Forces, Air Technical Service 
Command, Midwestern Procurement 
District, Municipal Airport, P. O. Box 
117, Wichita, Kan. Attention: Prop- 
erty Disposal Section. ¢ 
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he 3rd axle and center chain drive attachments made by Cook 
Bros. of Los Angeles, are used in heavy logging, dump truck op- 
erations, freight hauling, etc. That takes ruggedness—both in the 
equipment and the parts going into it. 


The 3rd axle attachment (upper left) uses Orange Roller Bush- 
ings in the forward rocker arm pivot end holding the lower spring 
shackle; also in the center pivot point of the main rocker arm, 
holding the trunnion shaft. The center chain drive attachment 
llower right) uses four Orange Roller Bushings in the spring sad- 
dles for the jackshaft spindles. All tough service spots—and all 
operating smoothly, faultlessly. 


Where loads are high, space limited, operating conditions 
severe—install Orange Roller Bushings. Full range of types and 
sizes. Send coupon for Engineering Data Book showing sizes, 
capacities, installation data, etc. 
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ae Mail Coupon for Engineering Data gy 


Orange Roller Bearing Co., Inc., AAI 
Orange, N. J. 
Please send me your Roller Bushing Data Book 
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Fault Detector for 


Hydraulic Systems 


I* THE German periodical Flugsport 

a description* is given of a device 
whereby fault detection in hydraulic 
systems is effected without necessitat- 
ing, as usual, the disconnecting of sec- 
tions of the pipe lines and testing each 
section in turn by a pressure gage—a 
method that often leads to loss of oil 
and one occupying a good deal of time. 
The Junker Co., it is stated, has de- 


veloped an extremely sensitive optical 
gage by means of which the pressure in 
any part of the pipe line can be ac- 
curately determined by measuring the 
corresponding deformation of the pipe 
wall under load. 

The instrument consists essentially 
of a plunger of which the lower end 
makes contact with the pipe wall, 
while the upper end carries a flat plate 











Keep Valves, Guides, 
Upper Cylinder, 
Pistons, Rings 
Oiled 
thru 
Carburetor 





by treating your gasoline with 


LUBRI-GAS 


there’s NOTHING else like it! 


No mechanical system has ever been invented that assures constant, ade- 
quate lubrication of valves, guides, upper cylinder, pistons, rings. That is 
why sticky valves, burned and pitted valve seats, worn rings, and carbon 
and gum accumulations in upper cylinder are usually the first symptoms 
of motor trouble. Lubri-Gas Laboratories have developed an exclusive 
method of chemically processing 40 SAE lubricating oil, so that it enters 
the combustion chamber, through the carburetor, as an oil fog, and coats 
all upper cylinder parts with a film of clean oil. The results of this better 
lubrication are more power, more mileage per gallon, more pep, less wear 
and repair, freedom from carbon and gum and prevention of overheating 
and oil pumping. Now when it is so important to keep equipment in opera- 





of glass above which is placed a plano. 
convex lens. Plunger and lens are car. 
ried in a casing that screws into a 
clamp surrounding the pipe under ex. 
amination. 

With no load in the pipe, the casing 
is screwed home until the contact pres- 
sure on the plunger is such that the 
Newton interference fringes formed 
between the glass plate and the lens, 
viewed by reflected light, occupy a 

















Junkers fault detector for hydrau- 
lic systems 


. Casing 

Plunger 

. Spring 

Flat glass plate 

. Circular reference marks on 6 
Plano-convex lens 

. Pipe line under test 

. Clamp 


definite position on circular reference 
marks provided on the glass. Any dis- 
placement of the pipe wall due to in- 
ternal hydraulic pressure is accom- 
panied by a corresponding shift in ring 
diameter, which can be read off directly 
on the reference marks and converted 
into hydraulic pressure by means of a 
previous calibration of the instrument. 

Referring to the accompanying illus- 
tration, by screwing the threaded por- 
tion of the casing 1 into the clamp 8, 
the plunger 2 is lifted until a standard 
color sequence of the Newten rings is 
obtained on the circular reference 
mark 5. The pipe line is then put un- 
der pressure and the shift of the New- 
ton rings recorded, a special lens being 
provided for this purpose. 


*Translation provided by the British Min- 
istry of Aircraft Production. 


tion and out of the repair shop, LUBRI-GAS is indeed a God-send! Nash to Experiment 


on New Car Models 


Nash Motors Div. of Nash-Kelvinator 
Corp. has been given permission by 
WPB to carry on limited preparatory 

a work on experimental models of passen- 

a ger cars for civilian use. The author!- 

nah rte zation is for expenditure of $90,000 be- 

ee tween September, 1944, and February, 

1945, and limits employment to plan- 

ning engineers and technicians who are 
not required on war work. 


Send for Free Lubri-Gas File. Con- 
tains complete information about 
this modern motor fuel treatment. 


LUBRI-GAS 


Cleans and Lubricates as It Powers the Motor 


221 No. LaSalle St. 
Chicago 1, lll. 
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NEW FANS will release 
extra power to the wheels 


THE BATTLE of blue prints for tomorrow’s peacetime car is 
already being waged while tanks are still rumbling war-bound from 
the automotive industry’s production lines. Lighter—or more 
powerful engines? Under hood—or rear end? Whatever the de- 
cision or compromise DeBothezat’s new laminar flow profile fans 
which have been so successful in cooling “buried” tank engines, will 
release extra horsepower to the car wheels. Requiring less horse- 
power for operation, these fans offer automotive engineers a new 


means for attaining postwar objectives of motor car performance. 
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Product of DeBothezat aerodynamic 
research, these lighter, steel engine- 
cooling fans, incorporating new prin- 
ciples of design and construction, are 
NOT standardized. A fan is specif- 
ically designed for each application. 


De Bothezat Fans Division 


Cast (Moline, lives 




































Gt what goes on INSIDE that counts 
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Inside an engine Pedrick 


performance wins the votes 


TRUE SHAPE...absolute flatness...life-long tension... 
these are the important characteristics in Pedrick piston 
rings that assure top performance for every job they 
are elected to do. They mean extra fuel and oil savings, 
more power, and longer life for each installation. 
Pedrick piston rings are so accurately shaped that a 
light-test shows them to bear evenly against the cylinder 
wall all the way around. They are so flat that rings 2 
inches in diameter can be stacked 6 feet high without 


wavering. ‘Their life-long tension is accomplished 


SPEND LESS — LEND MORE 
BUY WAR BONDS TODAY 





through an exclusive, patented, Heat-Shaping process 
that fixes exactly the right amount of tension around 
the entire circumference of the ring. 

In airplane and automotive engines, or wherever 
extreme pressures must be sealed or controlled, you'll 
find Pedrick precisioneered piston rings measure up to, 
and beyond, the requirements of both engineers and 
service managers. WILKENING MANUFACTURING Co., 
Philadelphia 42, Pa. In Canada: Wilkening Manufac- 


turing Co. (Canada), Ltd.,Toronto. 


frrecisioneered PISTON RINGS 
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Aviation Engine 
Supercharger Regulators 


Eclipse Type 581 supercharger regu- 
lators, Model 12 for updraft carburetors 
ind Model 13 for downdraft carbure- 
tors, are designed to operate indepen- 
iently of the carburetor throttle, auto- 
matically controlling the auxiliary stage 
f a two-stage engine supercharger sys- 
tem to produce constant carburetor air 
inlet pressure. Control of war emer- 
gency power is also incorporated in 
these models. 

The carburetor inlet air pressure in 
a typical application is automatically 
held constant, at any altitude within 
the rated limits of the engine, by throt- 
(ling the inlet to the auxiliary stage. 

The sensitive element, consisting of 
the air pressure and the evacuated bel- 
lows, measures the carburetor inlet air 
pressure and functions continuously to 
prevent that pressure from dropping or 
exceeding the setting. The auxiliary 





Eclipse Type 581 supercharger 
regulator 


stage inlet throttling valve is adjusted 
by an oil actuated servo piston, regu- 
lated by a valve connected to the sensi- 
tive element. 

War emergency power is provided by 
a bellows which resets the supercharger 
regulator, during water injection, to a 
higher value. The regulator is auto- 
matically reset to normal when the sup- 
ply of water is exhausted or when wa- 
ter injection is discontinued. 

The new supercharger regulators are 
made at the Eclipse-Pioneer Division of 
Bendix Aviation Corp., Teterboro, N. J. 


Aircraft Mooring Stake 


in example of how new and suddenly 
developed military needs can be met by 
a long-used civilian product is found in 
the new aircraft mooring stake pro- 
duced by the Anchor Post Fence Com- 
pany, Baltimore, Md., from the stand- 
ard drive-anchor post foundation devel- 
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oped for its fences more than fifty 
years ago. 

In this mooring stake a stub piece of 
2%-in. OD pipe 30 in. long with two 
shoes or clamps attached is driven into 
the ground its full depth leaving only 
the ring above ground. Then the earth 
surrounding the stub is removed to a 








Aircraft mooring stake 

















NITE 


WEATHER 
PLANE 
STARTER 


Here is dependable 
starting power in 
coldest weather. The 
Nite - Hawk Aero - 
Starter provides ample, continuous power for starting airplane 
engines, including those in heavy bombers, at any temperature. 


A portable engine-driven power plant, it operates indepen- 
dently of other power sources. Also furnishes power for testing 
turrets, circuits and wiring, landing gear, etc. Equipped with 
floodlights for night operations. Air compressor attachment for 
inflating tires available. Investigate! 


Write for Bulletin NH12A 


‘1706 SO. 68TH ST., MILWAUKEE 14, WIS. 
4 MFRS. OF PORTABLE NITE-HAWK AERO-STARTERS, SEARCHLIGHT AND FLOODLIGHT UNITS 
ALSO DIESEL ENGINES AND DIESEL-ELECTRIC POWER PLANTS 
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depth of 4 in. This exposes the shoes. 
Now two 1% by 30-in. angle anchor 
blades are inserted through the shoes at 
right angles to each other and driven 
into the ground flush with the top of 
the shoes, after which the earth around 
the top of the stub is replaced. These 
anchors spread out under the ground 
to form a “dead man” foundation ap- 
proximately 40 in. across at the bottom. 


Geneva Movement 
Electric Actuators 

Introduction of an entirely new line 
of electric actuators has been announced 
by Pacific Division, Bendix Aviation 
Corporation of North Hollywood, Cal. 


First units in the line are to be known 
as Geneva-loc positioning actuators. 
The company also is manufacturing a 
specialized actuator for operation of 
dive flaps to meet the specifications of 
an air frame manufacturer. 

The new Geneva-loc actuator offers 
extremely accurate control within 1 
deg. of any series of operations up to 
eight positions with each position posi- 
tively locked against movement. 

As the name implies, these new ac- 
tuators by Pacific Division exclusively, 
incorporate a Geneva movement oper- 
ated by a high speed motor. Positioning 
by limit switches has been completely 
eliminated. 

Geneva-loc actuators are said to be 
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FLUSH TYPE LIGHTS 
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vz. Competent Guardians 
SH of Valuable Cargoes 


Tough, durable, Marker Lights are an Arrow tradi- 
tion. Years of satisfactory performance on the high- 
ways all over the nation have made them popular 
with owners, operators, and shop men everywhere. 
Ask your jobber salesman about Arrow Lighting 


Equipment or write direct for catalog. 


SAFETY DEVICE CO. 


MT. HOLLY, N. J. 





al 


HEADLAMP 
ADAPTER KITS 
FOG LAMPS 
MARKER LIGHTS 
SAFETY FLARES 
SIDEVIEW MIRRORS 
REFLEX REFLECTORS 
DIRECTIONAL SIGNALS 
PARKING LIGHTS 
STOP LIGHTS 
TAIL LAMPS 


DOME LIGHTS 
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Bendix electric actuator 


ideal for remote operation of hydraulic 
valves, two-speed supercharger con- 
trols, fuel selector valves (detents not 
necessary), spark retard, prop feather- 
ing, air duct valves or any similar in- 
stallation where accurate positioning is 
desired. 


Improved Auto-Lite 
Aircraft Spark Plugs 


The Electric Auto-Lite Company, To- 
ledo, Ohio, has developed an internally 
cooled center electrode for aircraft 
spark plugs. The new center electrode 
is composed of a drawn nickel alloy 
cap into which is fitted and brazed a 
copper core, thereby affording greater 
internal cooling by increased thermal 
conductivity and greatly reducing the 
erosion of this member. 

Prior to the new development, Auto- 
Lite attempted to lengthen the life of 
the aircraft spark plug through the 
manufacturing of a nickel sleeve by 
drilling through a solid piece of nickel 
alloy. This, however, proved costly as 
it was difficult to keep the drill on cen- 
ter and the hole tended to “run out.” 

At the Cincinnati plant of Auto-Lite 
a method of drawing the sleeve from 
strip stock was devised. The drawn 
nickel cap can be held to very close 
limits and has the additional advantage 
of being work hardened. The work hard- 
ening and the internal cooling of this 
electrode in combination with a non- 
inductive resistor is said to have in- 
creased the electrode life of this spark 
plug by 300 per cent. 


Auto-Lite spark plug with internally 
cooled electrode 
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Improved Explosive Rivets are available in 5/32” and 3/16” 
minal diameters. (Modified Brazier and Countersunk.) 


insure strong, 
tight joints 





Improved Du Pont Explosive Rivets have a 
cavity extending the entire length of the 
shank. Compare A, the Improved Rivet, 
with B, the original design. 
When Improved Du Pont 
Explosive Rivets expand, 
the shank completely fills 
the drilled hole. This locks 
the Rivet securely in place 
... results in a tight joint 
with high shear and ten- 





sile strength... even when 


ORIGINAL 


holes are slightly oversize. 
And Improved Explosive Rivets are easy to 


insert. Push-fitting in holes drilled to close | 


tolerances is unnecessary. 


Today, Du Pont Explosive-Rivets are used 
by many well-known aircraft builders. To- 
morrow, they will be doing hundreds of 
time- and cost-saving jobs in the fabrication 
of sheet metal as well as in the automotive, 


DU PONT 


pmPRO 


refrigeration, air conditioning, radio, and 
many other peacetime industries. 


Get the facts now. Write for your copy of 
“High Speed Blind Riveting with Du Pont 
Explosive Rivets.” It contains charts, tables, 
pictures and important data. Fill in and mail 
the coupon today. 


Invest in Victory ...continue buying War Bonds — 


prccscc- ESS 
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: T 
| .SEND FOR THIS USEFUL! 
! NEW MANUAL | 
[ \ Please forward a copy of “High 
| \ Speed Blind Riveting with DuPont | 
| == Explosive Rivets.” | 
[ Name Title i 
Company 
| l 
| Street H 
‘ City State. l 
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yEO EXPLOSIVE RIVETS 


The only one-piece blind rivet 
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Navy Business After V-E Day 


(Continued from page 17) 


assembly of the smaller types to pro- 
duction of the ammunition used on the 
various craft. 

The LVT, landing vehicle, tracked, 
commonly called the “Buffalo,” is di- 
rectly assembled by Graham-Paige and 
the Ingersoll Steel and Dise Division 
of Borg-Warner. Automotive and air- 
craft types of engines are used to 
power this craft. With the automotive 
engine, the gear trains are adaptations 
of those in heavy duty trucks. Its elec- 


trical equipment is largely from the 


automotive industry and the propeller 
shafting of automotive design. This 
amphibious vehicle is propelled on 
water and land by cleated tracks. It 
has an overall length of 24 ft, carries 
a crew of three, and has a capacity of 
20 troops. It is distinguished by its 
ability to land at otherwise inaccessible 
places, as over coral reefs, mangrove 
swamps, etc. Graham-Paige also turns 
out the amphibious tank called the 
“Alligator.” 

General Motors has built more than 








For Hardening Small Parts 
175 to 2000 Ibs. per hour 
Uniformly Scale-free—Continuously 


The above gas fired radiant tube furnace is one of three continuous chain belt 
conveyor type furnaces we installed in one prominent midwestern plant for scale- 
free hardening their small and medium size parts and products. 





Products being treat- 
ed in E F Chain Belt 
Furnaces, include: 


Sprockets 

Cap screws 

Bolts and nuts 
Gears and pinions 
Flat springs 

Coil springs 
Small forgings 


EF chain belt 


Spring plates 
Tractor links 
Rivets and washers 
Wrench & tool parts 
Bearing parts strip, castings, 
—cups and cones 
Machine gun 
cartridge clips built 
Aircraft engine parts ; 
Automotive parts 
Rock bits, and many 
other products 


products. 











This is only one of the numerous types we build. 


EF continuous chain belt conveyor furnaces may be oil fired, gas 
fired, or electrically heated. They are built in several standard 
sizes with capacities ranging from 175 to 2000 Ibs. per hour. Any 
size or type can be built for using special protective atmospheres 
for heat treating without scale or decarburization. 


furnaces are handling all kinds of parts and 
products ranging in size from small bolts and springs up to large 
crawler links for tanks and tractors. 
are in operation handling such products as listed at left. 


Hundreds of installations 


The chain belt conveyor type furnace is one of the most satis- 
factory and dependable general purpose fieat treating machines 
Valve springs built for the continuous, uniform, economical, production heat 
treatment of miscellaneous small and medium sized parts and 


Wire, tubing, 


forgings, stampings, aircraft and aircraft engine 
parts, tank and truck parts, and many other products are being 
uniformly treated in other types of production furnaces we have 


Telephone 4661 Salem, Ohio, or write us 
regarding your 
specialize on building production furnaces--- 
oil fired, gas fired, or electrically heated. 


furnace problems. We 


Send for circulars showing the chain belt and other types of EF production furnaces 


The Electric Furnace Co., Salem, Ohio 
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100,060 Diesel engines for use in the 
LCI-L, LCV, LCVP, LCM, LCT and 
LST. Perhaps the most famous of thege 
engines is the Diesel “quad” used in 
the 157-ft. LCI-L (landing craft, in- 
fantry—large). This engine is com- 
pesed of four six-cylinder Diesel en- 
gines originally designed for truck and 
bus use. The engine was first devel- 
oped by GM for use in a 110-ft sub- 
marine-chaser, but was not practical 
for that particular type of vessel. How- 
ever, when the landing craft program 
was instituted the engine had been 
tested and was ready for use in the 
LCL-L. It can develop 900 hp and 
Navy officials say it has distinct ad- 
vantages for stand-by use. 

The LCV (landing, craft, vehicle) 
and the LCVP (landing craft, vehicle 
and personnel) are 36-ft craft and use 
a single six-cylinder Gray Marine 
Diesel engine produced by the Detroit 
Diesel Division of GM. The LCM 
(landing craft, mechanized), a 650-ft 
craft, uses two Gray Marine Diesels 
and the LCT (landing craft, tank), a 
100-ft craft, uses three of these en- 
gines. Officials in the Bureau of Ships 
point out that in these small landing 
craft about 90 per cent of the parts 
are interchangeable. 

The tremendous expansion of the 
production of Diesel engines can be vis- 
ualized when comparisons are made 
with prewar use. As of July 1, there 
was 9.5 times more Diesel horsepower 
in the landing craft program as there 
was in all types of naval vessels at the 
beginning of the war. 

The Hudson Motor Car Co. also pro- 
duced the Hall-Scott Invader Engine, 
which, being a gasoline engine, was 
used only to a limited extent by the 
Navy, but used extensively by the Brit- 
ish in their landing craft program. 
This contract has been completed and 
Hudson is now making spare parts for 
the engine. 

Also included in the marine equip- 
ment program are 3000 gyro-compasses, 
built by Chrysler. It also includes un- 
known quantities of engines for PT 
boats built by Packard, and large quan- 
tities of pontoons and marine propellers 
turned out by Nash and General Mo- 
tors, and unknown numbers of other 
marine engines, submarine engines and 
small assault boats. 

Produced in great quantity but prob- 
ably not in this total are the 244-ton 
amphibious cargo and personnel car- 
rier called the “Duck” by GM, used by 
the Navy, Coast Guard, Marines and 
Seabees, and to a limited extent by the 
Army and also the small marine trac- 
tor-tug called the “Sea Mule” built by 
Chrysler.’ 

The industry has also produced 
$1,300,000,000 worth of guns, ranging 
from .30 calibre machine guns to the 
120-mm___ stratosphere anti-aircraft 
guns. A large percentage of these guns 
are Oerlikon‘20-mm and Bofors 40-mm, 
of which the Navy gets a large quan- 
tity. Using automotive techniques, the 
industry boosted Bofors gun production 
30 times over the maximum output pos- 
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PARTS FOR 
AIRCRAFT ENGINES 


Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum Pistons 
Piston Pins 
Counterweight Cheek Pins 
Cette Rs NS Re RA at aod sags es a Machined Magnesium Parts 
pst be AftilliAYV. we ot ) Cylinder Hold Down Nuts 
og 8 4 as : Hardened and Ground Parts 


PARTS FOR 
PROPELLER ASSEMBLY 


Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
Compressor 
Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 
Piston Rings for Air 
Compressor 


LANDING GEAR PARTS 


Machined Aluminum Pistons 
Piston Rings 
Hardened and Ground Parts 
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sible with Swedish methods. The 40-mm 
guns are made by Plymouth, the 20-mm 
by Pontiac and the 90-mm by Chevro- 
let. The new 120-mm gun is made by 
Fisher. 

The exact quantity of these guns 
which go to the Navy is unknown, since 
sometimes the only difference between 
a Navy gun and an Army gun is that 
in some instances the Navy gun is 
painted gray before it leaves the fac- 
tory. The number of rifles, submachine 
guns, mortars, gun directors and fire 
control devices assigned to the Navy 
and included in aforementioned total is 
unknown, but the industry produces all 
of these items. 

The industry has 


produced $600,- 


000,000 worth of ammunition, ranging 
from .30 and .50 calibre cartridges up 
to 90-mm shells, the larger types be- 
ing produced in important quantities 
by Oldsmobile and Pontiac. Uncounted 
quantities of cartridge cases of all sizes 
are made by the industry, even though 
many of them are loaded elsewhere. 
The industry has turned out $7,100,- 
000,000 in aircraft, aircraft engines 
and assemblies. A large portion of this 
is Navy equipment, but just what the 
percentage is only the individual con- 
tracting or procurement officer knows. 
But it is definitely known that the in- 
dustry produces for the Navy the wings 
and other assemblies for the Curtiss 
SB2C Helldiver dive bomber, the com- 





Aluminum impeller forgings for aircraft engine 
superchargers 


Forgings — 


laboratory controlled — 


strength — toughness — minimum weight 
that stands up under unpredictable loads. 


W YMAN~GORDON 


WORCESTER, MASS - HARVEY,ILL. - 


DETROIT, MICH. 





plete Gruman TBF Avenger torpedo 
bomber, the complete Gruman F4PF 
Wildeat shipboard fighter, the engines 
and other assemblies for the Vought 
F4U Corsair shipboard fighter and ma- 
jor assemblies for the Vought OS2U 
Kingfisher Navy observation plane, 
The Navy is now beginning to take a 
certain percentage of the B-24 Lib- 
erators built by Ford at Willow Run, 
using them for heavy bombing from 
newly-won Pacific bases. A large num 
ber of aircraft propellers is also in- 
cluded in this total. 

About $550,000,000 worth of miscel- 
laneous equipment has also been pro- 
duced by the industry, of which a large 
but unknown quantity goes to - the 
Navy. Included in this total are anti- 
aircraft searchlights, naval ammunition 
components, fuses and cases for bombs 
and torpedoes, bomb loading trailers, 
shell hoists, solenoids for bomb re- 
leases, bulldozers, earth movers, sheeps- 
foot rollers and similar construction 
equipment: “McCord Radiator produces 
practically all of the steel combat hel- 
mets used by all the services. 


The complete story of the automo- 
tive industry‘s part in building the 
greatest battle fleet the world has ever 
known will not be available until long 
after the war is over, and if available 
then, it will undoubtedly comprise many 
volumes. For example, it is impossible 
to ascertain just how many thousands 
of subcontractors, who normally pro- 
duce peacetime components for the in- 
dustry, are also engaged in producing 
components to make up the war ma- 
terial assembled in Detroit and other 
production centers. 


It is also very obvious that if there 
is to be no cutback in Navy business 
when Germany falls, the automotive in- 
dustry will continue to devote a por- 
tion of its facilities to a great many 
different war items for Navy use. in ad- 
dition to its continued production, on a 
reduced scale, for the Army. 


Simmons to Represent 
Dowty Equipment, Ltd. 


Simmonds Aerocessories, Inc., an- 
nounces that it has completed arrange- 
ments to serve as permanent repre- 
sentative and licensee in the United 
States of Dowty Equipment, Ltd., of 
Cheltenham, England. 

Now in manufacture by Simmonds is 
the Simmonds-Dowty Live-Line pump 
which has been widely used for both 
aircraft and industrial installations on 
both sides of the Atlantic. The Live- 
Line pump is a radial, seven cylinder, 
variable volume unit, incorporating an 
automatic pressure control device which 
makes possible maintenance of pressure 
in the hydraulic system with or with- 
out flow. This feature renders unneces- 
sary the inclusion in the hydraulic cir- 
cuit of certain components usually in- 
corporated in conventional hydraulic 
circuits. 
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1. farting screw r - Applying Z. Starting hex nut— 
oi lock-washer finding thread 




















5. Tightening withil 
power screwdriverim 











1, Starting screw a Positioning 3. Tightening with 





SPEED NUT power screwdriver 


séud a SPEED NUT is a self-locking nut, too, that weighs less,. 
stops vibration loosening and cuts assembly costs 40-50% ... 





The SPEED NUT method requires only 3 
hand operations as shown in photos 
above. And only 2 parts are needed in- 
stead of 3. Why go through 5 hand 
operations when only 3 are necessary? 
Why handle 3 parts when only 2 are 
required? For an eye opener on the 
economies of the SPEED NUT system just 
multiply this 40% motion-saving by the 
millions of fasteners you use per month. 
Then add to that the saving by elimi- 
nating 1/3 of the parts. Your figures 
will amaze you. The winning products 
in postwar competition will be those 








— 


FA OT EFF THINGS 


that are assembled faster and protected 
against loosening from vibration. Bil- 
lions of SPEED NUTS were used before 
the war and on war products, too. More 
billions will be used on postwar prod- 
ucts. Over 2,000 shapes and sizes. Engi- 
neers who move up faster are those 
who know how to make assembly lines 
move faster. Write for literature. 


TINNERMAN PRODUCTS, INC. 


2059 FULTON ROAD, CLEVELAND 13, OHIO 
In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Lid., London 


iN FASTENING S 


SEE OUR DISPLAY AT THE NATIONAL METAL CONGRESS, SPACE #1-617 
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*Trademark Reg. U.S, Patent Office 












TOMORROW 


WITH 


NO CHANGE 


IN THIS 


DETREX 
DEGREASER 





Many Detrex Degreasers and Washers 
recently built have been designed 
with both War Production and peace- 
time applications in mind. In such 
cases, the changeover necessitates a 
minimum of rebuilding. In some in- 
stances, as with the degreaser pictured, 
no change of any kind is required. 


Because Detrex engineers are thor- 
oughly familiar with the capabilities 
and limitations, as well as war and 
postwar uses of present metal clean- 
ing equipment, they are in a position 
to offer many helpful suggestions to 


plant committees working on recon- 
version programs. These services are 
available to you at any time... no 


obligation, of course. 











New Style for 
Parts Numbers 


N IMPROVEMENT to prevent number 

reading errors due to imperfect 
stamping or to wear on surfaces in- 
volved, has been suggested by an article 
in the British journal Aircraft Produe. 
tion. It is pointed out that the most 
common fault of stamping is to stamp 
too lightly either the bottom or top ofa 
number. An examination of the normal 
style of numerals shows that several 
obvious confusions may occur, especially 
if numerals are divided by a central 
line or if the tops or bottoms are ob- 
literated. 

Hence, it would appear of interest to 
design a type style where every 
numeral has one or more distinctive 
features. The following style is sug- 
gested: 


1234567890 


Each number has several features 
which distinguish it from the others, so 
that even if imperfectly formed the 
number could not be confused with an- 
other. The dot after the 9 has been 
added to distinguish it from an in- 
verted 6, while the serifs at the ends 
of the curved parts of the 3 and 5, at 
the ends of the 2, and stroke on the 7, 
and so on, give individuality. 


Cutback in Supercharger 
Production at Ford 


Effective Nov. 1, production of turbo 
superchargers at the Ford Motor Co. 
will be cut back $17 million, the largest 
cutback at Detroit since the auto in- 
dustry there went 100 per cent on war 
work, according to a joint announce- 
ment by the Army Air Force and WPB. 
The superchargers are used on B-24 
and B-17 bombers. Ford spokesmen say 
that few, if any, of the 2450 persons 
affected by the order will be released. 
It is estimated that 90 per cent of the 
original $170 million contract will have 
been completed by the effective date of 
the cutback. 


Pontiac to Increase Capacity 


Peacetime employment will be higher 
at Pontiac Motor Division of General 
Motors Corp. than it now is on war 
work, according to H. J. Klinger, gen- 
eral manager. When unrestricted pro- 
duction is again possible, Pontiac will 
raise its capacity to more than half a 
million cars a year, he said. In its peak 
prewar year, 1941, the company turned 
out 330,061 cars. 

In addition to the required plant ex- 
pansion at Pontiac, Mich., several new 
assembly plants will be built through- 
out the country. Component parts, such 
as motors, axles, sheet metal; and foun- 
dry castings will be made at Pontiac 
and shipped to the various- plants for 
assembly. 
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USE THIS FILTE 


VET THIS 


@ ADEL'S New Micronic Midget Filter (AN 6101-1) 
is recommended for installation along with every 
ADEL Series “K” Fluid Metering Pump. This improved 
filter weighs only 4.8 oz., measures only 2” x 2"x 4”, 
yet has a filtering area of 36 square inches. Will 
remove particles as small as 5 microns, thus afford- 
ing complete protection for the anti-icing system. 


® Schematic drawing shows typical installation of 
propeller anti-icing system AN 6100-3 including 
ADEL Series “K” Fluid Metering Pump (AN 6100-1), 
ADEL Filter (AN 6101-1) and Rheostat (AN 3155- 
50-30). While individual units are sold separately 
for replacement purposes, it is suggested that pur- 
chasers of new equipment select the complete kit 
for utmost satisfaction. Also widely used for anti- 
icing protection of carburetors, windshields, radio 
masts and pitot tubes. Pumps many light industrial 
fluids. Veteran of 7 years global service under every 
conceivable condition. Over 100,000 now in use. 
Write today for descriptive brochure. 


NEW ADEL EDUCATIONAL SOUND AND COLOR FILMS 


® In two parts, each 10 minutes. No. 1, Basic Hy- 
draulics. No. 2, Fluid Flow in Hydraulic Systems. 
Full color cartoons. Arrange bookings with our 
3urbank, Calif. Engineering Service Department. 


. the ADEL-AGE 


ter VtG.F @ Ric. 
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(ADEL AN 6101-1) 


PUM? 


(ADEL AN 6100-1) 








Buy Bonds For Victory 


ABEL 


ADEL PRECISION PRODUCTS CORP. 
BURBANK, CALIFORNIA + HUNTINGTON 17, WEST VIRGINIA 
Offices: 1141 Fourth Avenue Building, Seattle 1, Washington; 421 Mutual 
Home Building, Dayton 2, Ohio; 802 Fisher Building, Detroit 2, Michigan; 
303 Wareham Building, Hagerstown, Maryland; 914 Lexington Building, 
Baltimore 1, Maryland; 630 5th Avenue, Rockefeller Center, New York 20, 
New York. In Canada: Railway & Power Engineering Corporation, Ltd. 
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O MEET the need for a metal cutting 

saw having full mechanical drive, 
four-sided saw-frame performance and 
finger-tip control of the feed pressure, 
Peerless Machine Company, Racine, 
Wis., presents the new Mechani-Cut 
model. This saw cuts at higher speeds 
with precision and is convertible to 


manually operated conveyor operation 
right on the job. It is available in ca- 
pacities of 7 in. by 7 in., 11 in. by 11 in., 
and 14 in. by 14 in. 

A new feature of the Mechani-Cut is 
the compensating feed unit. A sensi- 
tive rack and pinion feed compensates 
for hard spots in the work and varying 





for 
Present or 


_\ Post-war 


Plans 


EQUITABLE BEARING CO., Inc. 


4635 COTTAGE GROVE AVE. 
CHICAGO 15, ILL. 





shapes and types of stock. This feeg 
unit is mounted away from falling 
chips and coolant spray. Pressures 
are set by fingertip control and are ad. 
justed to a fraction of a pound. 
The four-sided saw-frame surrounds 
the blade and the work and permits 
locating bearings above and below the 


Peerless Mechani-Cut saw 


saw-blade. Hardened and ground re 
newable inserts take all wear as the 
saw-frame reciprocates, giving sus- 
tained cutting accuracy. 


A STANDARD ball point accessory for 
Sheffield visual gages for the rapid 

and accurate production. checking of 
pitch diameter on threaded parts is an- 
nounced by The Sheffield Corporation, 
Dayton, Ohio. Accuracy is said to be 
comparable for practical purposes to 
that of the three-wire method, but the 
inspection operation is much faster. It 
may be used on both 500-1 and 1000-1 
models. 
The 


accessory includes a chromed 


Sheffield gage equipped with stand- 
ard ball point 


bracket and adjustable backstop with & 
thread checking ball point of tungsten 
carbide mounted in the bracket. A 
second identical tungsten carbide ball 
point is provided in the visual gage 
spindle. The accessory has a capacity 
of one inch maximum work diamete? 
and is set up with threaded masters 1n- 
stead of gage blocks. 
(Turn to page 78, please) 
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HANSEN 


COUPLINGS 


FASTER, 
EASIER TO OPERATE, 
LEAKPROOF! 


The present manufacturin 
Production f i 
me picture of economy production to 
meet competition. Production must keep at peak, 
costs must come down, the two combined mean 
lower selling prices, larger sales volume, more Profits. 


Hansen Push-Tite couplings not only increase pro- 
duction, but lower Operating costs considerably, 
They're the fastest, easiest to operate and safest 
coupling on the market. Operator merely inserts plug 
into socket, connection is made instantly, no twisting, 

turning or locking, air is automatically turned on and 
he is ready to work. Once plug is inserted into socket, 
it is locked, absolutely leakproof, no wastage. To dis- 
connect, operator merely moves sleeve back, plug is 
ejected and air is automatically turned off. Careless 
Operator cannot waste air. 


There is a Hansen coupling made for air, oil, grease, 
Oxygen, gasoline and acetylene. 


Send in today for free industrial catalog on the complete 
Hansen industrial line. 


HANSEN MANUFACTURING co. 


1786 EAST 27th ST. « CLEVELAND 14, OHIO 





NYDER TOOL AND ENGINEERING CO., 
Detroit, Mich., has designed and 
built a special machine for rough and 
finish boring truck axle housings. It 
is equipped with two Snyder guide-bar 
type, self-contained hydraulic units 
which provide both rotation and feed Special Snyder 
for the boring bars. The two fixtures machine for bor- 
are identical and each is equipped with ing axle housings 
adaptors for two different axle hous- 
ings. Fixtures are indexed manually 
on a clamp-type index table. The small 
-handle in front actuates the index 
plungers while the longer handle actu- 
ates the cam shaft which elevates the 
table for indexing. 


The part is clamped in the fixture 
and is moved end-wise to equalize stock 
removal from both ends. A horizontal 
shaft with set collars and pointers on 
the fixture is used in equalizing the 
stock. One part is bored in the work- 
ing position while another part is being 


24 000 POUND WEIGHT loaded in the front station, or tools are 
’ 


ee being exchanged from rough boring 
CAPACITY . 265 POUNDS bars to finishing bars. Either end may 

be operated independently while the 
other is being hooked up between driv- 
ing head and tool. 


OR both induction and _ dielectric 


CONTINUOUS | PLATEN | heating loads, a complete line of 


high frequency generators with ratings 


@ TEMPERATURE @ SIZE | of 1, 2, 5, 10 and 20 kw in line with 


- ™ | NEMA standards has been placed on 
INDICATOR 1 x 10 the market by Westinghouse Electric 
2 . and Manufacturing Company, Pitts- 

burgh, Pa. 
Completely self-contained, the units 
require only electrical connection to a 
60-cycle power supply and have no ex- 


STROKE HEIGHT | ternal cooling or other auxiliaries. 
* | Units of 50 to 200 kw capacity can be 

8 INCHES 36 INCHES supplied in addition to standard one to 
20-kw ratings. The primary voltage 
is 220 to 440 volts, single phase for 
ratings of 5 kw or lower and 3 phase 
for 10 kw and higher. Housed in the 
single cabinet are the oscillator, power 
supply, blower, and necessary switch- 
gear. The high frequency section is 
completely shielded to minimize the 
possibility of interference with nearby 
communication circuits. An automatic 
timing control permits load cycle ad- 
justment to a predetermined time, 
which can be automatically repeated. 
Terminals are provided for remote con- 
The WABASH HYDRAULIC PRESS No. 975 is ideally suited for all types trol. 
of general laboratory uses in the testing of materials. With the use of plastics 
and other acetates constantly on the increase this equipment fills a great need 
in laboratory practices. 








Air-cooled tubes are used in the 
standardized generators. Their use 


. . < . . d 
Conversion from ram pressure to force is eliminates water cooling equipment - 
A FEW OF ITS USES readily made. allows complete portability of the 2-, 
The temperature indicator is of the thermo- 5-, and 10-kw units and increased port- 

couple type. ’ . 


Small-scale experimental work on The thermostat is of quality construction of the ability of the 20-kw unit. The air 
plastic molding, vulcanizing, lami- . 


nating and fabrication. eee Oe ee, Cen comes ee blower for cooling the tubes provides 4 
Extrusion he ty of metals and Controls temperature up to 550 degrees with a circulation of air throughout the Pus 
plastic materials. Compression test- differential of 15 degrees. i i i i ac- 
ing of heavy springs and cushioning The press is euppiied for either 110 or 220 volt tire equipment, insuring @ greater luc. 
mattrials. operation, D. C. or A. C. tor of safety and permitting a reduc 
Breaking and testing to destruction Larger sizes and capacities with higher tem- tion in size. 

point of structural members perature ranges are furnished as_ special 


va rea nn equipment. 
Pressing out of oils and waxes. Literature on request. 


HE TOCCO Division of The Ohio 
LABORATORY SPECIALTIES, INC. Crankshaft Company, aig é 
144 South Wabash Street, WABASH, INDIANA Ohio, recently introduced a new typ 


two-station radio frequency electroni¢ 
SISO RE UE SE RRR heating machine, and a water-cdoled 
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But there are others that hold vast prom: 
everyone when peace returns. 


done, Leat will varn its 


Keeping posted high in the air is one 

secret of successiul flying; The ground ise for 
the plane. The plane ve - 
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TOCCO electronic machine 


motor generator set for use in 3000 to 
9600 cycle TOCCO units. 

The new TOCCO electronic machine 
has a normal frequency of 450,000 
cycles and a 20 kw output capacity. 
Its two independent work stations can 
be operated at the same or widely dif- 
ferent frequencies. This provides ver- 
satility for the brazing, hardening, an- 
nealing, soldering or heating of small 
parts. 

Three features distinguish the new 
water-cooled generator that now be- 
comes standard in all 9600 cycle 





REG. U. S. PAT. OFF 


BRAKE LINING 


individual inspec- 
tion— guardian of 
quality at the new 
Grizzly Plant in 
Paulding 


Quick, Safe Stops...Certain! 


There can be no unimportant ingredients in brake lining —as 
manufactured by Grizzly! 


Through every step of compounding, processing and finishing, 
quality is paramount. Grizzly Brake Lining must be depend- 
able, efficient and safe—“'the finest product of the brake lining 
industry’’—each piece is carefully and individually inspected to 
assure this! 


Start using Grizzly today—both you and your customers will 
profit by its superior performance under all conditions of service! 


EQUIPMENT MANUFACTURERS: 
Write for your copy of "Building UP to a NAME"— 
an interesting photographic record of modern brake 


lining manufacture. Address Engineering Department, 
Paulding, Ohio. 


GRIZZLY MANUFACTURING COMPANY 


PAULDING, OHIO 
PLANTS AT PAULDING AND LOS ANGELES 
Warehouse Stocks in Principal Cities 











TOCCO induction machines of 50 kw 
capacity or more. First, it is said to 
be silent even at full operating power, 
Second, resilient mountings eliminate 
vibrations, and third, because of the 
airtight design, foreign matter cannot 
work into the mechanism to impede op- 
erations. 


NEW medium-weight heating torch 
has been placed on the market by 
the Air Reduction Sales Company, New 
York, N. Y. This torch (Style 9802) is 
especially designed for concentrated 
localized heating such as is required 
for bending, straightening and shrink- 
ing of steel plate as well as for silver- 
brazing of heavy copper plate in the 
manufacture of copper pipe. The torch 
is lighter in weight than heating 
torches that have been available in the 
past, yet it has equal gas capacity. 

Five new multi-flame acetylene heat- 
ing tips as well as two multi-flame pro- 
pane heating tips are available for this 
torch. These seven tips are said to 
meet the requirements of every heavy 
heating job. 

Three mixers are available for the 
torch, viz., for positive pressure 
acetylene, low pressure acetylene and 
for propane, 


T= Strong Multi-Purpose grinder 

attachment, made by the Strong 
Manufacturing Co., Philadelphia, Pa., 
is a device which may be attached to 
a surface grinder to increase the scope 
of its work. Two sizes are available, 
Model No. 1, which has a capacity of 
6 in. between centers and 6 in. diameter, 
and Model No. 2, the capacity of which 
is 10 in. between centers and 8 in. 
diameter. An electric motor rotates 


Strong grinder attachment 


the work piece, and the attachment 
may be tilted for grinding tapered 
work. By means of an indexing fixture 
with which the grinding attachment 
is equipped, flats, squares, octagons, 
etc... may be ground. The indexing 
fixture is used also when grinding re- 
liefs on taps and reamers, or for 
similar work. 


TH G. A. Gray Company, Cincinnati, 
Ohio, has developed a new method 
of pendant station control for a planer 
table. The new control is said to in- 
crease production and save tool life 
when used on certain kinds of work 
such as castings with hard spots, cast- 
ings with sand inclusions, steel forg 
ings with scale inclusions, and the lik 
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Machining cylindrical, conical or 
flanged work such as gear blanks, 
shafts, steering knuckles, etc. can be 
done more effectively on the RotoMill 
than it can on the lathe. A tolerance of 
.004” in diameter is normally main- 
tained thus eliminating in many cases 
a final finishing cut. 


Metallurgical changes in the surface 
metal of the work part due to cold 
working do not occur because there is 
very little rise in temperature during 
the cutting operation. For the same 
reason cutter life is surprisingly long. 


A cutter change, when cutters are kept 
in sets mounted on solid arbors, can 
be made in about fifteen minutes. Thus 
the RotoMill is just as effective on short 
runs as it is on long production jobs. 
WRITE 
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Gpecialist om SPUR AND HELICAL 


INVOLUTE GEAR PRACTICE 


~~ 


RED. BENG PRODUCTS Onig crradors of ROTARY SHAVING 


AND ELLIPTOID TOOTH FORMS 
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In operation, the planer hand identi- 
fies the hard spots and inclusions with 
a chalk mark and starts his machine 
operating with the normal cutting 
speed which would regularly be used on 
the type of work to be done if it had 
no hard spots. The special button 
marked “Slow-Down” is provided in the 
pendant station, which the operator 
presses as the hard spot approaches the 
cutting tool, causing the table to slow 
down to a very slow speed as the tool 
enters the hard spot. When the tool 
leaves the hard spot, the operator re- 
leases the button and the table resumes 
the normal speed predtermined by the 
rheostat setting. 


~_ 


The new control can be applied on 
any new variable voltage planer equip- 
ment. 


OR modernization of old machinery 

and the manufacture of new, the 
Lombard Governor Corporation, Ash- 
land, Mass., has designed a new type 
of variable speed drive. The Lombard 
variable speed drive uses a V-belt as 
a control medium only, primary speed 
reduction being accomplished by con- 
ventional gearing methods. Through 
this gearing arrangement, 90 per cent 
of the power goes through the gears 
while only 10 per cent is carried by the 
belt. The variable speed output shaft 











production work won’t have 
a problem of faulty forgings 
if the job is being done by 
Herbrand. Our expert ham- 
mersmiths, who have made 
forging their life business, 
maintain uniform dimensions 
and close tolerances produc- 
ing forgings which are free 


from defects...Since our organ- 





Herbrand 


PRECISION FORGINGS 


Upset or Drop Forged--Any Shape or Size up to 200 Ibs. 


You who use forgings in war 


ization was founded in 1881, 
Herbrand has never lost sight 
of the importance of produc- 
ing quality products conform- 
ing to exacting specifications. 

Today the counsel of the 
Herbrand engineering staff is 
available to help solve pres- 
ent war production problems, 
or for post-war planning .. . 


Your inquiries are solicited. 





THE HERBRAND CORPORATION 


FREMONT, OHIO 
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Lombard variable speed drive 


is in a direct line with the input con- 
stant speed shaft. Drives from 1 hp 
to 100 hp and higher, variable speed 
ratios ranging from 1% to 1 to 70 to 
1, are available. 


EDERAL PRODUCTS CORPORATION, Provi: 

dence, R. I., offers a new indicator 
snap gage with retractable anvil, the 
Model 1330 P-100. The retractable 
anvil makes the gage easy to apply and 
avoids marring highly finished work 
pieces. The upper contact, which is 


Federal model 1330 P-100 snap 
gage 


adjustable to any dimension up to 1 in., 
carries the weight of the gage when 
it is applied to the work. The dial in- 
dicator reads in ten-thousandths of an 
inch (0.0001 in.). The movement of 
the sensitive contact is transferred di- 
rectly to the dial indicator, thus avoid- 
ing lost motion. 


A “PUSH AND PULL” action clamp 

has recently been added to the 
De-Sta-Co line of the Detroit Stamp- 
ing Co., Detroit, Mich. This new clamp 


De-Sta-Co No. 605 toggle clamp 
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Slippery —a Good 
Lubricant. 
Softer than talc 


p | N A M E D A 1 = . 


Conducts 





Electricity 


You get far more than just a smooth, black liquid a 
concentrate when you use Dag colloidal graphite. 4 

A versatile group of valuable properties is also at Absorbs, Radiates and 
your service. The most important of these properties Mets t , 


con- 


speed 
70 to 





-rovie are listed here. A color and a number is given to ee eae ee 
cata each for easy reference. | 5 
table In the typical applications below, trace the record Maximum Purity 


y and 
work 
ch is 


of some of these properties. You can do this 
simply by matching the ribbon colors against the sie 
property chart. | . 
1413 Low Coefficient of 





: — 
Particles Bear Like 





1, 3, 14, 13, 15 
CITATION: ‘Die and 
punch life is increased 
and forgings having bet- 
ter finish are produced 
to closer tolerances with 
Dag colloidal graphite 
treated lubricants.” 


2, 6, 14, 13 
CITATION: “Excellent 
electrical contact is ob- 
tained between copper 
oxide discs and adjacent 
metal electrodes in rec- 
tifiers when dry coat- 
ings of Dag colloidal 
graphite are used on 
the crystalline oxide 





Electric Charges 


Bea Ene i. Le 


Insoluble in 


surfaces.” 9 
Black and 2 | 
Opaque - 
a i 
10 
1 in. Gas Adsorbent 
when 1, 2, 3, 14, 8 


elamp 
> the 


tamp- 


CITATION: “Dag colloidal graphite is 
extensively used to impregnate asbestos 
packings for pumps handling chemicals 
and explosive fluids. It protects the pack- 
ing against chemical action and provides 
safe, dry lubrication.” 








Check tte beak 








Little Photoelectric 
_ Effect 







12 


Miscible with 
Most Fluids 











and pick out those properties which 

you can use. Then state your prob- 

lem to us and let our engineers give 

you the benefit of their experience. It is quite possible 
that they have already studied a parallel application. You'll 
pin a medal on yourself for calling in Mr. Dag. 


| Films Adhere 
_ Tenaciously and 


| Microscopically . 


Dag, Oildag, Aquadag, Glydag, Castordag and Prodag are registered trade marks : “ 
Fine Particles. 


da 


wt >LLOIDAL 
, CRopucts 
a 


ma ACHESON COLLOIDS CORPORATION 


f v PORT HURON, MICHIGAN 


of Acheson Colloids Corporation. Copr. 1944 by Acheson Colloids Corp. 
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“We saved enough weight by using Cannon Plugs to add a little more armament’ 


CANNON PLUGS ARE DEFINITELY 
ON THE LIGHT SIDE... 


Sure Cannon Plugs do weigh a little something — 
but the least possible. They’re engineered that way. 

First off they’re designed for aircraft use —not 
just adapted to it. They’re strong where strength 
is needed. Excess weight is saved by cutting out fac- 
tors that don’t contribute to structural soundness. 

Then, too, Cannon Plugs are precision built 
which means more than just the close fit of all 
parts. With Cannon, precision also means burring 
and cleaning, trimming down and finishing off all 


excess material. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


Shells are die-cast of alloys that are tough but 
light. Pins and sockets machined to closest toler- 
ances to save weight. Inserts, rings, springs, clips 
and clamps—each part designed to do its job 
exactly without waste. 

The weight saved with one Cannon Plug makes 
little difference. But with Cannon Plugs on all the 
circuits a great deal is saved—actually several 


pounds per plane. 


Speaking of weight saving, just look 
over the lightweight connectors in the 
Cannon Type AN series, built strictly 
to Army-Navy Specifications. A new 
4th Edition Type AN Bulletin is ready 
for distribution. It’s free for the asking. 
Write Dept. A-109, Cannon Electric De- 
velopment Co., Los Angeles 31, Calif. 


REPRESENTATIVES IN PRINCIPAL CITIES— CONSULT YOUR LOCAL TELEPHONE BOOK 
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so k the De-Sta-Co Model No. ‘ * 
5 bow, emeloni ties Nee BLMA Elects Officers 


According to the manufacturer, this The Brake Lining Manufacturers’ 


clamp is especially well suited for lo- Association, Inc., at their annual meet- i 
cating and indexing. The work end of ing held October 4, elected the following ‘ 
the clamp is tapped to receive a %-18, to office for the year beginning Septem- 

standard threaded bolt, which provides ber 1, 1944: president, J. S. Doyle, 
quick adjustment to suit the job at Johns-Manville Corporation; first vice- Hi | 
hand. Travel distance of plunger rod president, C. Q. Smith, American Brake- b 

‘3 1% in 


blok Division, American Brake Shoe & Lt 
Fdry. Co.; second vice-president, W. E. ° 

Harvey, Thermoid Company; treasurer, 
V. A. Spina, Scandinavia Belting Com- 
pany; secretary and asst. treasurer, H. 
G. Duschek, Brake Lining Manufac- 
Monarch Jiffy Jig turers’ Association, Inc. 


By simply re-locating one of the 
handle bolts this clamp may be con- 
yerted from “push” to “pull” action or 
vice versa. 





LEVER operated chuck with a ca- | 
‘* pacity for stock ranging from 1/16 
in. to 1 in, cross section, that will be 
known to the trade as “Jiffy Jig” model 
J-10, is being offered by the Monarch 
Governor Co., Detroit, Mich. Readily 
adapted to various machine tools for 
jrilling, milling, boring, grinding, etc., * * 


the chuck can be set up in either the ae 
horizontal or vertical position. It has } 
been designed to provide ample chip WH 
clearance and when the chuck is either ae 
open or closed, the collet has zero axial 

movement. The device consists es- 

sentially of three parts—a cap, base, ae 


deliveries within | 


the cap conforming to that of the collet. 


on standard sets 
and accessories 





~ 
- 























GAGE BLOCKS 





BE aia Write for Catalog 16 to FORD MOTOR COMPANY 


This newly-designed mechanical / 'E& : 
power press is the No. S-40, made Johansson Gage Division « Dept. A.A., Dearborn, Mich. 
by the E. W. Bliss Company, Brook- 
lyn, N. Y. Its operating speed is 
about 125 strokes per minute. The 
stroke is 3 in. and the die space 


is 10 in. 
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Twin Dise’s New Rockford Plant 


Producing Hydraulic Torque Converters 


(Continued from page 38) 


brush, the part is inspected, then Park- 
erized in the special tank unit. 

The steel blades, of which so many 
are used here, are received as steel 
stampings formed to size. The nose 
radius and contour as well as the 
length of the blade are finished in one 
setting on a small Cincinnati Duplex 
vertical surface broaching machine 
fitted with suitable broaching tools. 


Following this operation, the blades go 
to a special Hammond polishing ma- 
chine in which they are polished all 
over while traversing the several wheel 
head stations of the machine. 
External radius contouring of parts 
on the Warner & Swasey turret lathes 
is worthy of special attention. As men- 
tioned earlier, the inside contour is pro- 
duced on Monarch lathes fitted with 








development. 





= so we want to emphasize this fact: the best time to 


consider the motor is in the early stages of product 


Our thirty years’ experience in the small motor field cov- 
ering over three thousand special applications, may help 
you—(1) obtain greater product compactness (2) lower 
product weight and (3) improved product performance. 


THE BLACK & DECKER ELECTRIC CO. 


KENT, OHIO 
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THOROUGH ENGINEERING is the 


basic factor behind the successful 
operation of this Feathering Pump 
motor and many other special 
application motors we have design- 
ed for all types of equipment. 








FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 


MOTORS 











Keller attachment for automaticity, 
For external contouring there is g 
simple pivoted attachment on the tur. 
ret. The radial motion is produced by 
engagement with a bar on the crogs- 
slide containing a rack which is geared 
to a pinion of the tool holder. 

Shafts are rough machined in ap. 
other plant, finish-machined here. One 
of the operations, that of producing the 
splined end, is done on a heavy duty 
Barber-Colman hobbing machine, 

Quality control is exercised at every 
step to assure conformity to dimen- 
sional tolerances. We have noted 
earlier the self-checking riveting op- 
erations, the hydrostatic testing of 
housings, and the run-in for aceeptance 
after assembly. 

Twin Disc is particularly proud of 
its extensive experimental laboratory 
facilities which are employed prin- 
cipally in research and development 
and trouble shooting. In addition, the 
laboratory takes a regular sampling 
of production units which are taken off 
the line and tested to a complete sched- 
ule for conformity with specified 
characteristics. Among the major 
items of equipment are three large Gen- 
eral Electric dynamometers. 

To provide a better visualization of 
production facilities, illustrations have 
been selected from various departments } 
of the plant. 


Formability Test 
(Continued from page 29) 


ratios calculated from data obtained 
from stress-strain diagrams. It will be 
noticed that there is close correlation 
between the two sets of figures. There- 
fore, if the springback of a new mate- 
rial is desired while that of another 
material is known and _ stress-strain 
diagrams for both materials are avail- 
able, the springback of the new mate- 
rial can be determined with the aid of 
the data at hand. 

The hydro-press formability test is 
relatively simple, and, as may be seen | 
from the foregoing, its application has 
given the solution of various problems 
of relative formability and substitution 
of sheet metals. A possible future ap-§ 
plication may result from the recent 
adoption by the Army and Navy of Ma- 
terial Specification AN-A-13, which re- 
duces the thickness of the Alclad 
coating of certain gages of 24SAL ma- 
terial. This will result in a stronger 
but slightly less formable material, and 
it will become necessary to compare its 
formability characteristics with those j 
of the older 24S Alclad. 


— 


Save and Win 
with War Bonds 
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Bearings are BEST PRO 


Quality of All Elements of the Oj] NY-Yod| 


is Under COMPLETE CONTROL 








IF YOU NEED MAXIMUM QUALITY 
CT 

IN OIL SEALS TO PROTE 

YOUR BEARINGS 


4 4, t 





Remotely Operated Controls 


(Continued from page 23) 


in itself, might present some of the 
same problems that we are trying to 
eliminate. For instance, if the instal- 
lation of the remote control is as diffi- 
cult as the installation of the basic sys- 
tem, then we have defeated our pur- 
pose. Secondly, if we must use means 
of actuation other than hydraulic for 
operating the control, then we have in- 
creased the vulnerability of the system, 
because of the possibility of the failure 
of the second, or remote control system. 
Consideration of the various methods 


of remote control that are available, 
narrows the choice down to three which 
appear to be the best. 

First, the job can be done by utiliza- 
tion of a small auxiliary hydraulic con- 
trol valve which is, in itself, a small 
four-way valve which can be located 
at the crew member’s station and the 
operation of which in turn operates the 
larger four-way valve which controls 
the main flow of fluid to the actuator 
and which can then be located at any 
desirable spot in the airplane. This 











GE, ok 


(PRECISION MA DE, 
_ PRECISION USE 








“Chicago Screw” manufactures millions of precision-made screw machine 
parts for gasoline and diesel engines, stationary industrial engines, truck, 


passenger oar, tractor, bus and aircraft engines. . 


. Quality and accuracy 


are rigidly controlled throughout every operation from rough stock to 


finished material. . 


. Because precision-made screw machine parts are 
the products— not the sidelines of “Chicago Screw”, 


this company is 


qualified by complete facilities and many years of experience to help you 


in your postwar planning.. 


. You will need a dependable source of 


supply for fine precision-made, close-tolerance 
screw machine products and “Chicago Screw” 


is anxious to serve you. 


THE CHICAGO Screw Co. 


ESTABLISHE-D 


1026 SO. HOMAN AVENUE 


1872 


CHICAGO 24, ILL. 





system is made practical only through 
the use of small sized lines which are, 
therefore, easier to install and lighter 
in weight. However, such a system 
requires a continuous supply of hy- 
draulic pressure. Furthermore, opera 
tion of the same main selector valve 
from more than one auxiliary or re- 
motely controlled station becomes more 
difficult. This system is illustrated in 
Fig. 3. 

A second method involves the use of 
a closed-type hydraulic system in which 
the remotely operated control consists 
of a small hydraulic cylinder and either 
one or two small lines leading there- 
from to the main selector valve. The 
fluid in these lines does not communi- 
cate with the main hydraulic ‘system, 
but consists of a small separate closed 
system. Movement of the control lever 
displaces fluid in the lines in a man- 
ner similar to that of the master brake 
cylinder in your automobile. The dis- 
placement of this fluid in turn actu- 
ates the main selector valves. This sys- 
tem eliminates the necessity for tap- 
ping the main pressure supply for the 
remote control operation, and thus re- 
duces the vulnerability of the main sys- 
tem. However, it still requires lines, 
piping and fittings, and furthermore, 
requires provision for proper elimina- 
tion of air and for thermal expansion 
and contraction of the fluid in the sys- 
tem. This system, however, adapts 
itself to the operation of a single main 
selector valve from two or more remote 
control points better than the first sys- 
tem. The closed-type system is shown 
by Fig. 4. 

The third basic system involves the 
use of electricity for the remote control 
operation. In this case the remote con- 
trol can be merely a two-position or a 
three-position electric switch. This 
switch controls the flow of electricity to 
the main selector valve, and is then 
positioned by an electric actuator which 
may be solenoids or an electric motor. 
This system has the advantage that 
since the amounts of power required to 
actuate the main selector valve are 
small and small wire sizes can be used, 
the installation is greatly simplified be- 
cause of the small wires that can be 
readily strung to different parts of the 
airplane, the switches required are very 
small and compact, and the problem 
of operation of the same main selector 
from two or more stations is greatly 
simplified. Furthermore, this system 
can be readily tied into other control 
functions that may be accomplished 
electrically, such as for example, the 
timing of ‘the release of bombs, or the 
sequencing of the operation of landing 
gear fairing doors with respect to the 
motion of the landing gear itself. It 
can be readily tied into the function of 
limit switches which are operated by 
such fairing doors or landing gear 
mechanisms, or in a similar manner, 
can be readily tied into follow-up limit 
switches to determine the position of 
any piece of equipment to be operated, 
such as flaps or bomb bay doors. This 
system combines the flexibility and low 
weight of the comparatively low-power 
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no more guesswork here! 


E ENGINEER, by using this symbol (or one of its variations) , 

is specifying a definite surface finish measured in microinches. 

He has eliminated the guesswork that for years went into produc- 
tion of satisfactory surface finishes. 


The engineer need no longer rely on the designation “f = smooth 
machined surface . . . ” which he knows may produce as many 
different surfaces as there are men in charge of making the part. 


And in preparing his specifications, the engineer can call for 
the surface most suitable for the work the part has to do. Very close 
tolerances can be set for the production of very smooth surfaces— 
or of rough surfaces where a pre-defined roughness is wanted. 

The Profilometer* has enabled the simple, accurate measure- 
ment of surface roughness—making possible the fullest use- of 
the roughness symbol shown. With the Profilometer, each part may 
be accurately checked on a production basis to make sure it meets 
blueprint specifications for surface roughness. 


Roughness control by means of Profilometer readings has facili- 
tated finishing to dimexsions, prevented waste of materials and 
time, and enabled production of better surfaces on millions of ma- 
chined parts going into war machines. Wartime experience in this 
regard indicates extensive application of surface-roughness control 
in peacetime manufacture. Inquiries are invited from manufac- 
turers looking ahead to peacetime production. 


The Protilometer... 


The basic Profilometer unit is a complete shop instrument for 
measuring average surface roughness. Nearly all surfaces can be 
measured with this unit. This unit is supplemented by standard 
accessories available in the form of extra Tracers, piloting fixtures, 
and other devices to facilitate production measuring on very smooth 
surfaces, odd-shaped surfaces, and in slots, grooves, small holes and 
on tapers. 


Our Application Engineering Department is fully equipped for 
the design and manufacture of special jigs and fixtures where stand- 
ard equipment is not adaptable. 


To help you with your surface-roughness problems, we would 
be glad to demonstrate the Profilometer equipment in your plant 
and on your parts, at your convenience and at no obligation to you. 


May we send you a copy of our booklet Practical 
Measurement of Surface Roughness? In it is described 
the technic of surface-roughness measurement and 
the complete Profilometer equipment. 


*Profilometer is a registered trademark indicating Physicists Re- 
search Company's brand of surface-roughness gaging equipment 


COMPANY 


ANN ARBOR, MICHIGAN 


PHYSICISTS RESEARCH 


$43 SOUTH MAIN STREET 


electric wires, switches and fuses with 
the light weight and smooth operation 
of hydraulics for the high power out- 
puts required for landing gear, flap and 
bomb door operations, etc. This sys- 
tem is illustrated by the sketch in 
Fig. 5. 

The Aircraft Accessories Corp., in 
studying relative merits of the three 
basic systems outlined so far, has de- 
cided that the third system, or the com- 
bined use of hydraulic and electric 
power represents the best approach to 
the problem. Certainly, no airplane 
can operate successfully, and at the 
same time, with greatest efficiency, 
without combining, insofar as possible, 
the best features of both electric and 
hydraulic power. 

For example, we have developed a 
selector valve that operates on a main 
system supply pressure of 3000 psi, and 
provides for attachment to % in. sup- 
ply lines and % in. cylinder connection 
lines. Pressure drop through this 
valve, at a flow of 8 gallons per minute, 
will not exceed 40 psi. Its total weight 
is somewhat less than two pounds. It 
is a poppet type valve, designed for use 
with a constant pressure supply; that 
is, an accumulator system or constant 
pressure pump type system. 

Another development is a slide type 
valve, so arranged that several valves 
can be sandwiched together to eliminate 
manifolding. This valve is of the open 
center type, and is solenoid operated. 
It is designed so that as long as all 
valves are in the neutral position, fluid 
flows freely from the pressure supply 
line to the reservoir return line. Op- 
eration of any one of the valves in the 
stack does not cut off the supply of 
fluid to the other valves in the stack. 
Thus, when any one of the valves in 
the stack is operated by the movement 
of a small toggle switch at the control 
station, the free by-passing of fluid 
from the pumps to the reservoir is in- 
terrupted. The fluid is thus forced 
down through the liné of valves to the 
one which has been actuated. This 
valve then supplies the fluid to its actu- 
ating cylinder or motor and the return 
flow from that unit goes back to the 
selector, and thence to the reservoir re- 
turn line which is common to the entire 
stack. When any valve is in the neu- 
tral position, the cylinder lines are bled 
to the reservoir return in such a way 
that applying pressure to one of the 
units in the stack will not apply any 
pressure to any of the units not being 
operated, but if more than one unit in 
the stack is operated, then all such 
units being operated are concurrently 
being supplied with fluid from the 
pump. One such unit, together with 
its end connections, of which inci- 
dentally, only one set is required, re- 
gardless of the number of units sand- 
wiched in the stack, weighs 2% pounds 
complete. This unit is designed for a 
system pressure of 3000 psi and will 
accommodate % in. pressure supply and 
reservoir return lines and % in. cylin- 
der lines. Both of these units are de- 
signed with solenoids to operate on a 
24 volt system; that is with voltages 
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DIE CUSHIONS ¢ 


Make Presses 


MORE VERSATILE 


in these Clearing Cushions, hydraulic pressure 
cylinder and compressed air reservoir are com- 
bined in a single unit. Designed to accommodate 
high pressure, the Type FH handles high and low 
pressures equally well. 

The cushion often eliminates enlarging press 
pits and foundations when equipping existing 
presses for heavier jobs. It is also the solution 
to occasional metal drawing problems where pe- 
culiar die design or other considerations make 
air-operated blankholders undesirable because of 
high pressure requirements. 


\" 


by 


> 


Clearing Hydropneumatic Die Cushions bring 
you greater capacity per cubic foot of space 
required than do ordinary cushions. Installa- 
tion of these Clearing Cushions often permits 
production of a wider variety of work on exist- 
ing equipment. Their compact design makes it 
possible to install Clearing Hydropneumatic Die 
Cushions where a press bed or foundation does 
not permit installation of ordinary air cushions. 


Hydropneumatic Die Cushions are typical 
products of the skill and knowledge of press 
problems gained by our organization in design- 
ing and building Clearing Presses. The value 


Type FH Hydropneumatic Cushion 
This schematic illustration reveals how the piston works against 
liquid instead of air in the Clearing Type FH Cushion. The liquid is 
admitted into the cushion by a check valve. During the drawing stroke 
the piston presses down on the liquid forcing it back into the con- 
tainer through an air-actuated relief valve. The air valve makes it 
possible to maintain an even drawing pressure at all times through- 
out the drawing stroke. Air-operated relief and check valve works 
automatically; all the press operator need do is set the relief valve 
for the required drawing pressure. 


of this approach to the production of press ac- 
cessories is evident in the details above that 
describe these cushions. 


It will pay you to know all about Clearing 
Cushions and what they can do for your par- 
ticular operations. When inquiring about Hydro- 
pneumatic Die Cushions, please include press 
manufacturer’s name, model number, capacity 
and stroke; dimensions of bed opening and bed 
area. Write us today for complete and interest- 
ing information on cushions built by press 
builders. Clearing Machine Corporation, 6499 
West 65th Street, Chicago 38, Illinois. 














ranging from 21 to 28 volts. The 
solenoids are designed for continuous 
operation without overheating, and 
maximum current consumption is less 
than one ampere in all cases. 

These figures show that in spite of 
the provision for remote operation, 
these valves weigh almost the same as 
similar valves which must be operated 
by direct mechanical connection. Inci- 
dentally, these weights include pro- 
vision which is built into each valve for 
manual operation by the crew members 
in the event of the failure of electrical 
power. In order to make provision for 
such manual operation, it is necessary 
to locate the valve so that a crew mem- 


ber can, if necessary, reach either the 
valve itself or some convenient location 
for a torque shaft or push-pull connec- 


tion. 


A system utilizing valves of this 


type can be designed to provide weight 
savings of at least 24 per cent ove 
systems using the conventional type 
control valves. 


Steel for Irregular Shaped Parts 


Selected on Basis of Hardenability 
(Continued from page 21) 


Factors affecting cooling rate of ob- 
of quenching 
temperature of quenching 
medium; circulating speed of quench- 


ject quenched: 
medium; 


kind 








Rlakeslee is the name! 





| 


Engineered 
for Every 


Requirement 





for 
Metal Parts Washers 
and 
Degreasing Machines 


That name “Blakeslee” in 
the aviation and automotive 
fields today, as for years 
past, stands for highest effi- 
ciency in parts washing 
and degreasing equipment. 
Blakeslee engineered - for - 
you units mean top speed 
in removing oil, chips and 
drawing compound from all 
metal parts to hasten ma- 
chining, finishing, inspec- 
tion, etc. 


Blakeslee engineers, with 
years of specialization in 
solving metal cleaning prob- 
lems welcome the opportu- 
nity to serve you, now and 
after victory. 


@ Wire or write details for quotations for war con- 
tract requirements. Descriptive catalog on request. 


S. S.- 


ie eal + 


NEW YORK 


92 





Main Office and Plant: Cicero Station, Chicago ! 
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ing medium; size and shape of ob- 
ject; quantity and kind of scale on ob- 
ject; temperature of object quenched, 

Factors affecting hardenability of 
steel: heating temperature (grain size 
effect) ; prior treatment (effect on car- 
bides); heating tate (effect on car- 
bides) ; composition; grain sizes; un- 
known composition factors. 

It is these factors that have to be 
kept the same in the process of proving 
out the accuracy of hardness predic- 
tions. 


Hardenability Limits for 
Specifying Steel 


It is seldom practical to specify a 
steel on the basis of a minimum harden- 
ability curve without supplementing 
the specification with chemical composi- 
tion limits. The use of a minimum 
hardenability curve along with a chemi- 
cal composition specification provides 
definite limits on maximum harden- 


ability as will be seen later in discus- § 


sion of selection of steels. In some 
cases it is desirable to place more re- 
stricting limits on hardenability by 
specifying a minimum and maximum 
hardenability curve. This is more often 
a necessity when the part is to be car- 
burized and is of such shape that 
considerable change in section, there- 
fore in cooling rates, occurs in it. For 
example 4 take a gear such as a trans- 
mission gear. The cooling rates may 
be determined by the process illustrated 
by means of the spool. Let it be as- 
sumed that the important locations in 
which hardness must be controlled 
within limits and those limits are 4s 


follows: 
ry 
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ba ° © 
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0.080 in. below a 
surface of tooth 200 2 35-49 
Center at base of 
tooth 80 4 30-40 
Center of hub 50 5.50 25-39 


These requirements give three hard- 
ness-cooling rate pairs or hardness 
sixteenths pairs which define two limit- 
ing curves as shown in Fig. 3. These 
two curves could be described in 4 
specification either by specifying 4 
hardness range at three different points 
on the Jominy bar or by specifying 4 
hardness range at the 1/16 in. point nd 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTSIES 








* 
& 


“ rr 











n ob- 


ched 


1 Size 
| Car- 

car- 
, Un- 


to be 
Ving 
edic- 


ify a 
rden- 
iting 
posi- 
mum 
1emi- 
vides 
rden- 
scus- 
some 
e re- 

by 
mum 
»ften 
car- 
that 
here- 
For 
rans- 
may 
rated 
; as- 
1s in 
olled 


e as 


range 


riaraness 


desired 


October 15, 1944 


SHAPES AND TUBES 





RS MGLILEY OSE: 


4 bint. siiaadaa 


ae 


if}: 





$b cng erie <p iyi 3 











































HYDROPRESS |. wc. 


ENGINEERS CONTRACTORS 


edd) -7:\ 0)  Oam -) =] -—3—) See 1) i (CR | 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK Nea 











When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





4N TRUCKS TOO, IT’S YANKEE FOR FOG LIGHTS . . MARKER 
S .. SIDE-VUE MIRRORS . . REFLEX REFLECTORS . 
_ TAIL LIGHTS . . DOME LIGHTS , 


. ZLIGE 


Pim 


P LIGHTS . 


Fighters . 


> 
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. . Bombers now take to the air 


with Yankee Rear-Vue Mirrors! 


Here’s how Fairchild Aircraft uses a 
Yankee Rear-Vue Mirror in their PT-19: 


“The mirror is used by the in- 
structor in the front seat to ob- 
serve the student pilot or cadet 
in the rear seat without the ne- 
cessity of having to turn around. 
These mirrors are also useful 
when handling the plane on the 
ground and in approaching for 
landings, to determine if any 
other faster planes are coming 
from behind.”’ 


Yankee engineers are always rea to 


LIGHTS . . DIRECTIONAL SIGNALS. ae 
YANKEE METAL PRODUCTS CORP. 


solve any mirror installation pro : 
Tell us what it is—we'll be glad to help. 
Complete data on other installations is 
available. Just wire, phone or write, 


"NORWALK, CONNECTICUT 





a maximum and minimum distance 
from the quenched end at a reference 
hardness number. The reference hard- 
ness number is determined by the car- 
bon content range of the steel as is the 
hardness range at 1/16 in. from the 
quenched end. The first method would 
express the curves: 35 to 45 Rockwell 
C at 2/16 in.; 30 to 40 Rockwell C at 
4/16 in.; 25 to 35 Rockwell C at 5.5/16 
in. The second method would express 
the curves: 37 to 47 Rockwell C at 
1/16 in.; 4/16 in. to 8/16 in. at J-30 
Rockwell C. 

At the moment, industry is in favor 
of the latter method of expressing 
these curves. The carbon range re- 
quired to meet the specification of 37 
to 47 Rockwell at J-1/16 in. as de- 
termined from curves in Fig. 4, would 
be 0.15 to 0.17 per cent carbon but this 
is not a commercially practical limit. 
It is only the occasional heat that 
hardens at the 1/16 in. point up to the 
maximum hardness represented by the 
upper curve. Practically, the carbon 
limits can be held at the conventional 7- 
or 8-point range and still come within 
the 10-point hardness spread. Where 
more precise control is required it be- 
comes necessary to select heats to come 
within the prescribed limits. 

The reference hardness numbers to 
be used in specifying points on harden- 
ability curves have been determined 
from a study of the hardenability 
curves for 1400 heats collected by the 
SAE-AISI Hardenability Committee. 
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These reference hardness numbers as 
decided upon by the SAE War Engi- 
neering Board-Iron & Steel Commit- 
tee are shown in Table 1. 


Table I—Hardness Reference Numbers 
for Specifying Hardenability Limits 
Hardness reference Number— 
Rockwell C 


Plain carbon 


Carbon Range _ Alloy Steel steel 


08—.12 25 
.13-.17 25 
18~.22 30 
.23-.27 35 
-28-.32 40 
.33-.37 45 
.38-.42 45 
.43-—.47 50 
48-.52 50 
53-.57 55 
.58—.62 55 


Transmission Gear Cooling Rates 


Fig. 5 shows a mechanical drawing 
of a rear unit center gear for the Hy- 
dramatic transmission. The gear and a 
Jominy test bar were both made from 
the same bar of SAE 5040 steel. The 
hardenabiilty curve obtained from the 
Jominy bar provided the relation be- 
tween cooling rate and hardness neces- 
sary for determining cooling rates in 
the gear. The gear made from 5040 
steel was heated in activated salt at 
1525 F and quenched in oil of 80 to 100 
seconds viscosity at 100 F. The hard- 
ness traverse from outside to center 
was made and is shown in Fig. 6. 
Alongside the hardness figures are 


shown the cooling rates picked from the 
hardenability curve for 5040 steel 
shown in Fig. 7. Also shown in Fig. 7 
are hardenability curves for 5145 and 
5030, one with higher alloy and carbon 
content than 5040 and the other with 
lower carbon than 5040 steel. 

Table II shows the cooling rates de- 
termined for the gear along with the 
hardnesses at those cooling rates for 
the three steels. 


Table IIl—Cooling Ratas Determined 
for the Gear (Fig. 5-6) with the 
Hardness at Those Cooling Rates 
for Three Steels. 

Cooling 
rate deg. per 
sec. at 1300F. X-5145 5040 

100 
82 
74 
70 
64 
58 
56 
54 
52 41 é 
49 40 31. 5 
47 50.5 39 0.5 Fi 

* Predicted from hardenability curve and 
cooling rates estimated by substitution in 
5040 gear. 


54 

520 
49.0 
47.5 
45.0 
43.0 
42.5 
42 


oolien 


ooo on 
Soe NA HA = 


INSDomooooon 


aca 


From the hardness information in 
Table II we conclude that 5040 steel 
having the hardenability of the partic- 
ular heat investigated gives just about 
the hardness distribution desired for 
this particular gear. Very little tem 
pering is necessary to avoid brittleness, 
therefore, the hard surface layer from 
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Vrecoion- 
SYNTHETIC RUBBER PARTS 


ROM the Armstrong Cork Company you 

can get parts molded from any type of 
synthetic rubber—Neoprene, Buna N, Buna 
S, Thiokol, or butyl—as well as natural rub- 
ber. Precision-molding is an Armstrong spe- 
cialty. Armstrong devotes an entire plant to 
rubber and has complete facilities for mold- 
ing parts to close tolerances. 

More than twenty-seven years’ experience 
in processing rubber has given Armstrong the 
compounding skill to produce materials hav- 
ing exactly the physical properties required 


ARMSTRONG 


MATERIALS AND SPECIALTIES FOR 


¢ Gaskets, packings, seals, piston 
cups, bushings, and valve seats—for 
gauges, fuel lines, meters, hydraulic 
systems, and other equipment 

* Composition roll goods, with or 
without fabric back, plain or adhe- 


sive-coated—-used as glazing strip, matic fuel 





binding tape, cushion pads, anti-skid 
flooring, and gaskets 


* Tank strap cushions 


* Sealing materials for specialized 
aircraft equipment 


for your applications, Armstrong’s engineers 
know how to design parts for tough conditions 
such as extreme pressure, severe mechanical 
punishment, and high or low temperatures. 

Precision-molded mechanical rubber parts 
are only one of many types of products that 
Armstrong supplies to the automotive and 
aviation industries. (See list below.) 

For samples and technical details about any 
of these materials or specialties, write Arm- 
strong Cork Company, Industrial Division, 
1510 Arch Street, Lancaster, Pennsylvania. 


CORK COMPANY 





AIRCRAFT AND AUTOMOTIVE UNITS 





© Felts for vibration-damping and 
soundproofing 

© Wingwalk materials 

© Resilient floorings 

¢ Carburetor floats and other fabri- 
handling aro- cated natural or composition cork 
specialties 
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the activated salt bath 1s maintained 
full hard. X-5145 results in so much 
higher hardness that a higher temper- 
ing would be necessary to reduce the 
hardness and brittleness, thus sacrific- 
ing some of the surface hardness ob- 
tained from carburizing in the activated 
bath. Steel 5030, on the other hand, 
would probably be unsatisfactory be- 
cause of too low hardness and strength 
in the gear teeth, 


Selection and Specification of 
Steel 


Having decided what hardenability 
curve a steel should process, the next 


step is to select the kind of steel that 
has the desired hardenability. When we 
examine the hardenability curves for 
different heats of the same chemical 
specification steel we find that as the 
chemistry varies within the specified 
limits the hardenability varies also, in- 
creasing as the amount of carbon and 
alloying elements increase. We find 
then that each steel specification has a 
range of hardenability that can be rep- 
resented by a band defined by a maxi- 
mum hardenability curve and a mini- 
mum hardenability curve. 

In example 1 we specified a minimum 
hardenability of 8/16 in. at J-50. The 
steel specified to meet that requirement 





INSIDE AND OUTSIDE 


THREADS, CUTTER TEETH, 


FINISHED CYLINDRICAL SURFACES with 


Spiral Wound Paper Tubes! 


Guard against damage in intra-plant handling 
or during shipment; save time and work in 
Pe. For instance—as illustrated—many 

ants use paper tubes to protect parts that must 
Re trucked from machine to machine or 
department to department between production 


operations. This is just one application; but Am 
it is typical of the many and varied uses for these 


tubes. Let us know your requirements. Tubes 
are made in diameters from %” to 6”—any 
length—from kraft, chipboard, special com- 
positions; available waxed or plain. Write for 
complete information; get details, too, on our 
other lines of paper tubes and cans. 





INDUSTRIAL GASKETS: 


DIE-CUT PRODUCTS 





Industrial gaskets: manufactured to precision dimensions from paper, felt, cork, asbestos» 
pS ene rubber, leather or special compositions; meet specifications for resistance to 
oil, water, gasoline, heat, pressure. Die-cut products: produced by rotary press, platen 
press, punch press, or drawing methods from paper, felt, cork, special compositions. 





PIERCE PAPER PRODUCTS CO. 


2720-D AUBURN STREET, 
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then must have the low side of the 
hardenabiilty band pass through 8/16 
in. at 50 Rockwell C. Only a few steels 
would meet such a specification, among 
them are 3240, 8650, 4150, 9450 and 
9540. The hardenability of these five 
steels will vary between the low and 
high limits shown in Table III on ac- 
count of variation in chemical compo- 
sition within the limits standard for 
each steel. 

The hardenability bands defined by 
the limits in Tables III, IV and V were 
determined by means of the SAE-AISI 
survey of 2000 heats of steel. Fig. 8 
shows the range or band of harden- 
ability that can be expected in connec- 
tion with 8650 and 8750 steel. Observe 
that the low side of the band passing 
through 8.5 sixteenths at 50 Rockwell C 
slightly exceeds the specifications for 
example 1. 


Table IlI—Hardenability Range for 
Five Steels That Will Meet the 
Specifications for Example 1 

Sixteenths at 50 R-¢ 
hardenability range 
Steel Min Max 


3240 9 32 
8750 or 8650 8.5 29.5 
9450 8 48 
9540 24 48 
4150 11 48 


In example 2 the minimum harden- 
ability specified was 6.5 sixteenths at 
50 Rockwell C. Only two steels on 
which hardenability bands are avail- 
able in addition to those in Table III 
will meet this specification. They are 
shown in Table IV. 


Table IV—Two Additional Steels to 
Those in Table IV Which Meet the 
Minimum Hardenability for 
Example 2 

Sixteenths at 50 R-C 


hardenability range 
Min Max 


7 14 
7 16 


In example 3 the carburizing steel 
was required to have a minimum of 
8/16 in. at J-30 Rockwell C. 

The steels on which we have records 
of hardenability bands do not show any 
band minimum high enough to meet this 
specification. The nearest approach to 
meeting this requirement is 4820 which 
has a spread of from 7/16 in. to 32/16 
in. at J-30 Rockwell C. 

Example 4, which is typical of a 
frequently stipulated requirement, lim- 
its the hardenability to a maximum as 
well as‘a minimum. The hardenability 
limits are set for the purpose of main- 
taining the Rockwell hardness within 4 
10 point range at several points in the 
core of a carburized gear. None of the 
carburizing steels of standard chemical 
ranges will have all heats falling with n 
the hardenability band specified which 
was 4/16 in. to 8/16 in. at J-30 Rock- 
well C. Some typical hardenabili y 
bands resulting from the SAE-A!»! 
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Versatile 


AN IMPROVED . 
CUTTING ALLOY a 














* To the already diversified line of cutting 
tools marketed by Jessop, an improved type 
cutting alloy has been added. 


Known as “T and V”", it is a cast, non-fer- 
rous alloy that effectively bridges the gap 
between high speed and cemented carbide 
cutting tools, and is made up principally of 
Chromium, Tungsten and Cobalt. 


On many applications where high speed 
tools are now generally used, this improved 
alloy tool has proven that increased feed, 

eed and depth of cuts are possible. Peak 
efficiency is realized when cutting at speeds 
of 20% to 80% over the top speeds for high 
speed tools. Even intermittent cutting of 
chilled castings is possible due to its inherent 
toughness. 


The hardness range of “T and V” 
is from 60 to 62 Rockwell C. Excep- 
tionally high red-hardness is shown 
by the tool inasmuch as only one 
point drop in Rockwell C is noted 
at temperatures ranging as high as 
1900°F. The improved tool is cast 





* “T and V” operating at a speed of 284 r.p.m. 
Apron feed is..0174’ and depth of cut is %” 
on 18-8 forged round 5” in diameter. 


to shape and is used in the “as cast’’ condi- 
tion, other than being surface ground. It dif- 
fers from high speed steels in that it cannot 
be hot worked and is not susceptible to heat 
treatment. 


“T and V" is available in plates and squares 
for tool holder bits or for milling cutter in- 
serts, surface ground to tolerances of + .000” 
and—.005”. 


Jessop Steel representatives will be glad 
to consult with you regarding “T and V” for 
your particular requirements. 
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SALVAGE 
CASTINGS 





Damaged Threads 


Easily Repaired 


With Rosan Locked-in Threaded Inserts, you can 
easily and economically salvage castings which 
have been rejected on account of damaged 
threads in tap holes. 


OORT) 
+ Sarnappnt” 












Material has been drilled 
and tapped. Insert, minus 
locking ring, has been 
portly screwed into place. 








Insert locked in place. 
Inner serrations engaged 
with teeth of collar. Outer 
serrations broached per- 
manently into material. 









Once installed, Rosan Locked-in Threaded 
Inserts become a permanent part of the 
asting. Vibration, torque or tension will 
disturb them, yet they can easily be 
removed for replacement, if necessary, by 
a simpleNshallow drilling operation. 


These inserts axe locked in all materials by 
this locking ring ® which is serrated inside 
d out. The insert proper has a serrated 
which engages the inner teeth of 
ing ring in the completed installa- 
a_pressed or driven into place, 
the outer teet the ring broach the wall 
of a counterbore, ® locking the insert in 
place and making the whole unit an inte- 
gral part pened omy enamel Installa- 
tions can in any material which is 
ér than the steel locking ring, including 
cast iron. 


Salvage and Maintenance Departments: 
Write for full information and submit your 
fastening and salvage problems to our 
Engineering Department. No obligation. 


U. S. and Foreign Pats. Pend. 


A PRODUCT OF 


BARDWELL & MCALISTER, INC. \\/ 
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hardenability committee work are 


shown in Table V. 


Table V—Typical Hardenability Bands 
Resulting from SAE-AISI Hardenability 
Work 
‘Hardenability band 
sixteenths at J-30 R-c 


Steel Min Max 
3310 3 26 
4620 1 14 
4820 7 32 
8720 and 8620 2 10 


The hardenability variation shown 
in Table V applies to quenching from 
the carburizing temperature. The 
hardenability spread encountered with- 
in the number of heats examined could 
be reduced by quenching from a lower 
temperature as is sometimes done to 
refine the case and obtain maximum 
case hardness. The metallurgist has 
recourse to manipulation of the heat 
treating temperatures in order to main- 
tain the hardness of carburized parts 
within specified limits to compensate 
for hardenability variations from heat 
to heat. With the spread in harden- 
ability shown by 4620 steel, quenching 
from the carburizing temperature 
would result in a hardness variation 
from 18 to 45 Rockwell C at any point 
in the quenched article having a cool- 
ing rate of 100 F per second. 

The upper and: lower hardenability 
limits for 35 heats of 4620 are shown 
in Fig. 9. Also shown are the limits 
for example 4 which are considerably 
narrower than the normal spread for 
4620 steel. Such a hardness spread 
could not be tolerated; therefore, the 
metallurgist must either vary the heat 
treatment to suit the hardenability of 
each heat of steel or else heats that 
have hardenability outside the desired 
limits must be diverted to other applica- 
tions having requirements more in keep- 
ing with the hardenability of those 
heats. Some manufacturers prefer 
this course because it results in a prod- 
uct having more uniform properties 
because treating temperatures can be 
maintained more uniform. Such a pro- 
cedure necessitates a hardenability de- 
termination on the steel before it is 
rolled into billets so that the proper 
size rolling can be selected, depending 
upon the hardenability. The customer 
makes arrangements with the steel 
producer to use the heats having high 
hardenability on parts of heavier sec- 
tion size and those heats with low 
hardenability on parts having lighter 
section size. 

Having discussed the principles of 
selecting stee] on the basis of harden- 
ability, and indicated some customary 
procedures as to hardness require- 
ments in the as-hardened condition to 
tsure a desirable structure after 
tempering, the subject should be 
rounded out with a table showing the 
kind of steel to use and the treatment 
to obtain any desired hardness of ten- 
sile strength condition in any size sec- 
tion up to four or five inches round or 
three inches thickness of plate. This 
question is receiving the. attention of 
the SAE War Engineering Buard-Iron 
and Steel Committee. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 








1 
| 
| 








ion 
int 
0l- 


ity 
wn 
its 
bly 
for 
ad 


er 
pe] 
gh 
ac 
ow 
eT 


he 








Electric furnaces of many types are now—today— 
heating their charges to much more constant tempera- 
tures than they did just a year or two ago, thanks to 
a new Micromax Controller. 

This latest member of the Micromax family auto- 
matically holds electric-furnace temperature firmly and 
steadily in line, in spite of changes in furnace load, 
soak temperature, outside temperature or any other 
upsetting factor—large or small. 

Development of a Controller to do this job for elec- 
trically-heated equipment was a long, difficult task. 
But the resulting instrument is extremely simple and 
foolproof, and has won its spurs in many a plant during 
the past 18 months. We have withheld public announce- 
ment of it until strenuous duty over long periods of 
time has showed its merit. 


Easy To Start 

The operator quickly and easily “sets” the Controller 
for the particular furnace. From there on, Micromax 
carries on automatically. The equipment comes as a 
single panel, with Micromax Controller and its acces- 
sory control unit interconnected and ready for connec- 
tion to primary element, power supply and furnace. 
The primary element may be either thermocouple, 
Rayotube or Thermohm, depending on the require- 
ments of the process. 


Catalog N-OOA(2) ‘“Micromax Electric Control, 
Duration-Adjusting Type,” answers most questions 
bout this new automatic Controller. If, however, you 
want individualized information, outline the control 
ituation and an L&N engineer will be glad to help. 
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N EW y CLOSER CONTROL FOR 
e ELECTRIC FURNACES 


NOW OPERATING 


ON FURNACES 


Carburizing 
Tempering 
Nitriding 
High-Speed Steel 
TT ntulshienenteneanll 
On Lead Pots 
On Salt Pots 
On Muffie Furnaces 
On Lab Furnaces 


On Home-Made 
Furnaces 


TECHNICAL FACTS 


Duration-Adjusting Type Micromax Electric Control 
— (1) Fully-proportioned time action as distinguished 
rom the more familiar fully-proportioned positioning 
action; (2) Automatic droop correction; (3) Overshoot 
control. 

DAT-MEC gives the same close, steady control of 
electric furnaces that a valve-positioning MEC gives to 
fuel fired furnaces. But it doesn’t throttle the electric 
power in order to balance its input against the heat de- 
mand. Instead, using an on-off contacting system, the 
Controller regulates the durations of time during which 


power is on and off. Hence its name, Duration-Adjusting 
Type MEC, 


ya LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA. 44, PA. 


LEEDS 


& NORTHRUP 


TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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Pressure Sealing Zipper 


A new unique rubber construction ap- 
plied to metal slide fasteners which 
makes them completely waterproof and 
prevents escape of air or gases is an- 
nounced by The B. F. Goodrich Com- 


pany, Akron, Ohio. It is known as the 
pressure sealing Zipper. 

The construction is of overlapping 
rubber lips which have such initial pres- 
sures built into them that they assure 
a seal against any pressure which the 





Sreruine ALUMINUM PERMANENT 
MOLD CASTINGS FOR ALL INDUSTRY 


Sterling has for years produced fine pistons by using a unique 
and proven, patented molding process, fine quality materials, 
and unsurpassed skill in workmanship. 


In addition to our piston factory, we are just completing a very 
modern foundry that will produce all types of aluminum per- 


manent mold castings. 


Our staff of engineers will be glad to assist you with your engi- 


neering problems. Their experience may be valuable to you. 


GS TeRUNG ALUMINUM PRODUCTS Inc., st. Lovis 6, Mo. 








structural strength of the slide fastener 
will withstand. 

The lips are placed on either side of 
the article to be sealed, depending on 
where the pressure is exerted. Used 
on the outside they make the article 
waterproof and prevent the entrance of 
air or gases, Used on the inside they 
prevent the escape of air, gases, or 
liquids held in the vessel. 

Three pressure seal Zipper styles are 
being manufactured, two being of the 
non-separating type, the first sealing 
along its entire length but open at the 
top, the second sealing along its entire 


Goodrich Zipper 


length and at both ends. In the first, 
whith is used in such applications as 
exposure suits, the slider is operated 
from either or both sides; in the second, 
originally developed as a closure for 
pressure vessels, it is operated from the 
side opposite the sealing lips. The third 
construction is of the separating type, 
which seals for the entire length but 
not at the ends, with the slider operat- 
ing from either or both sides. 


Chemical Process Cleans 
Zine Alloy Die Castings 


Zinctone, a quick chemical process for 
brightening and improving the corro- 
sion resistance of zinc alloy die castings 
is a new product of Turco Products, 
Inc., Los Angeles, Cal. The Zinctone 
process seals the outer “skin” of the 
casting, helping to protect it from cor- 
rosive attack. At the same time Zine- 
tone produces a smooth bright surface 
which is said to compare favorably with 
the finish produced by mechanical 
polishing or buffing. The Zinctone 
process does not change the color of 
the metal, but brings out a lustrous 
silvery bloom which enhances the ap- 
pearance of the casting. 


Plastic Foam 


Plastic foam weighing only one- 
seventh as much as cork has been de- 
veloped and is being manufactured for 
war uses by United States Rubber Com- 
pany, New York, N. Y. 

Peacetime uses foreseen include in- 
sulation for trains, airplanes, automo- 
biles and homes. In lifesaving equip- 
ment such as life preservers and floats 
and as buoyancy units on pleasure 
craft, this plastic foam will provide ex- 
treme buoyancy with minimum weight. 

Although it has great buoyancy, !t 
is semi-rigid. Because it contains 50 
much air space, it has good insulation 
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Ta BAVIATION CATALOG! 


Weatherhead “A-N” Fittings—Now and Postwar 





The Weatherhead Company were pioneers in the 
manufacture of aircraft fittings. Many of the most 





important design changes on aircraft fittings were 
originated by Weatherhead. Our facilities, now 
and in the future, will be directed to the volume 
production of high-quality fittings, hose assemblies, 
valves, and actuating cylinders. All of the necessary 





designs, specifications, and photographs on these 
products are contained in our new Aviation Catalog. 


SAVE TIME SAVE MONEY SAVE EFFORT 
Write for this handy source book today. 


SIX SECTIONS Weatherhead Engineers will be 

for quick reference glad to work with you to solve 
e AN Fittings your fittings and hose assemblies 
© AC 811 Fittings problems. Our new Development 
© Flexible Hose Laboratory is at your disposal for 
© Hose Assemblies the creation of new fittings and 
© Valves and Cylinders other products 10 meet your spe- 
@ Complete Engineering Data cial requirements. 


‘sekiciss aia 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


One of the Oldest and Largest Manufacturers 
of Vital Parts for the Aviation Industry 
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and sound-deadening properties in com- 
parison to its weight. It weighs less 
than a pound and a half per cubic foot 
and can be made to weigh as little as 
three quarters of a pound per cubic 
foot. 

To produce the new material, a com- 
bination of synthetic plastic materials 
are foamed and then solidified. The new 
product is called flotofoam because of 
its buoyancy. 


Temperature-Resistant 
Switch Breaker 


A new circuit breaker relatively free 
from the effects of extreme high and 





low temperatures is announced by Lit- 
telfuse Incorporated, Chicago, Ill. The 
actual trip temperature of the new 
breaker without flow of current is 350 
F., ambient temperature. This resist- 
ance is accomplished by new bi-metal 
design. In the Littelfuse, the bi-metal 
is used as the finger that pulls the trig- 
ger. No appreciable mechanical load is 
exerted on the bi-metal as it trips the 
breaker. 

The Littelfuse switch breaker No. 
1560 (AN 3160) is of switch type, non- 
trip free, performance specification 
AN-C-77. The range is 5 to 50 amp. at 
32 v., a-c or d-c. It is capable of break- 
ing 2500 amp. on short circuit. It meets 
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WECHAN\ Ga | 
Roller Beari\no \ 
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need for companion flanges — without sacrificing ease of assembly. 
By taking full advantage of the MECHANICS design, a very sub- 
stantial weight reduction can be accomplished — at a point where 
fewer parts, minimum weight and faster assembly will be vital in 


post-war competition. 


Let our engineers explain how this feature 


will benefit your new or improved models. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corporation 


2020 Harrison Avenue, Rockford, Ill. 


Detroit Office, 7-234 G.M. Bidg. 





Littelfuse switch breaker No. 1560 


the requirements of holding for one 
hour at 115 per cent of rated current; 
breaks within the hour on 138 per cent 
of rated current; breaks at 200 per cent 
of its load between 10 and 100 seconds, 
These tests are all at the ambient tem- 
perature of 77 F. + 1.8 F. 


Hi-Bond Flux for 
Tinning Cast Iron 


The Air Reduction Research Labora- 
tories, New York, N. Y., are introduc- 
ing a flux designed to promote uniform- 
ly successful tinning of cast iron prior 
to brazing. The manufacturer states 
that this flux, known as Airco Hi-Bond, 
overcomes the difficulties encountered in 
tinning cast iron due to its graphitic 
nature and makes possible highly satis- 
factory tinning of cast iron especially 
of high carbon and silicon content or 
low combined carbon analysis. 

The flux does not take the place of 
the regular flux used for the actual 
brazing operation. Hi-Bond flux may 
be applied as a water-mixed paste or as 
a powder sprinkled on the surface 
which has already been heated to the 
required temperature. 


Quick-Drying 
Rust Preventive 


A new quick-drying rust preventive 
has been placed on the market by Nox- 
Rust Corporation, Chicago, Ill. The 
product is called Nox-Rust No. 369 
Quick-Dry. It is a liquid for cold dip- 
ping or spraying. It dried to a tough, 
thin, black film in 15 minutes—half the 
normal drying time of average rust 
preventive coatings. Removal, when de- 
sired, is said to be easy. No. 369 re- 
mains flexible at —40 F. It meets U.S. 
Army’ AXS-1349; AXS-673, rev. 1 
amend. 2. 


DuPont Develops 
New Type Air Duct 

A new type of portable air duct— 
flexible but non-collapsible—has been 


developed by E. I. du Pont de Nemours 
and Company, Inc., Wilmington, Del. 
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‘HOW TO CUT POSTWAR 
PRODUCTION COSTS 


Ransome Welding Positioning Equipment 
provides one way to improve the quality 
of your postwar product and to sub- 
stantially cut costs...simultaneously. 

Postwar competition spotlights produc- 
tion costs. With welded construction so 
much a part of postwar industrial 
design, it will pay you to investigate 
the cost-cutting, production- 
boosting advantages of this 
equipment. 


Write or phone your 
nearest Ransome dis- bs) A V E 
tributor or write us 
direct for com- up to 


plete informa- 50% weld- 
tion. 
, ing costs. 


REDUCE 


accident haz- 
ards and crane 
service. 


PRODUCE 





better, stronger and 
Speekelel@ot=b amy isc cet 


INCREASE 
welding production up 
to 50%. 


PST RN AOE RONG LE LLIN SO OE Et 


Visit our exhibit booth B-102, National Metals 
Exposition, Cleveland Public Auditorium, 


Cleveland, Ohio, October 16th thru 20th. 
pansowe 


ooo a ry 


INDUSTRIAL DIVISION 


MACHINERY COMPANY 


_SUBSIDIARY OF WORTHINGTON PUMP AND MACHINERY CORPORATION | 
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for either blower or exhaust systems. 
It is an improved “Ventube” flexible 
ventilating duct designed primarily for 
auxiliary ventilation in ship construc- 
tion, loading and unloading, cleaning or 
repairing ships. It also is suitable for 
other industrial uses such as building 
and maintenance of vats, tanks, tank 
ears, boilers or for rapidly changing air 
in work-rooms or drying rooms. 
Non-collapsible “Ventube” is a sleeve 
or tube of standard “Ventube” impreg- 
nated cloth, either regular or fire re- 
sistant, with a tempered steel helical 
spring inside it. Thus the maximum 
airflow opening is maintained, regard- 
less of whether the duct is bent sharply 
or the system is blowing or sucking air. 


Rotary Pump for 
Industrial Applications 


A new, low pressure, rotary pump, 
which is designed for industrial appli- 
cation and is said to afford an efficient 
and economical method for pumping all 
types of liquids having lubricating 
qualities, has been brought out by the 
John S. Barnes Corporation, Rockford, 
Ill. The new Barnes pump is adapted 
for use as a lubricating booster pump 
for oil lines, a gasoline dispensing pump 
and for oil pressure systems on auto- 
motive, truck or tractor equipment. It, 
is said to have proven ideally suited for 
use on torque converters. Capacity of 
the Barnes pump ranges proportionate- 





Barnes rotary pump 





ly from one gpm at 600 rpm to four 
gpm at 2400 rpm. It has a high volv- 
metric efficiency pumping extremely low 
viscosity fluids. 

The maximum pressure range on the 
Barnes pump is 200 psi, and weight is 
3% Ib., complete. 


Flanged 
Bearings 


Flexible Electric 
Heat Units 


A flexible, “serpentine” electric heat 
unit has been brought out by the H. & 
A. Manufacturing Co., Inc., Buffalo, 
N. Y. Of metal-ceramic construction, 
it can be made in varying lengths and 
diameters and in capacities upwardly to 


For your 
POSTWAR 
Produ ct 


fo your Specifications 


Designers of equipment and machinery often 
find that the addition of a flange to an other- 
wise plain sleeve bearing not only solves the 
problem of end thrust but likewise simplifies 
the task of correctly locating the bearing 
in assembly. 


Electric heat units made by 


H. & A. Mfg. Co. 


15-20 watts per lineal inch. Exact tem- § 
peratures up to 1000 F. can be main- 
tained without deterioration of the 
steel-ceramic structure. 

Heat may be applied through direct 
contact of the unit or may be trans- 
ferred through clips or fixtures of 
various designs. The unit may be left 
exposed or may be sealed or coated over 
with insulating cement. 


Johnson Bronze can supply flanged bearings 
of any type ...in any size .. . to your most 
exacting specifications. This includes flanges 
on one end or both ends. . . in the center or off- 
center . . . made from cast bronze—in any alloy 
... bronze and babbitt . . . steel and babbitt ... 
or Ledaloyl, powdered bronze. 


The easiest, most satisfactory method of deter- 
mining whether you can use flanged bearings 
to advantage is to call in a Johnson Engineer. 
Permit him to review your applications .. . to 
study the operating conditions. He will base 
his recommendation on facts, free from preju- 
dice. There is one located as near as your 
phone ... Why not consult with him—TODAY? 


JOHNSON BRONZE 


SLEEVE BFARING HEADQUARTERS 
625 S. MILL STREET NEW CASTLE, PA. 


Unichrome Alkaline 
Stripping Bath 


United Chromium, Inc., New York, 
N. Y., offers a new material for remov- 
ing copper, chromium, cadmium zine, 
tin and other electrodeposited metals 
from steel and cast iron. It is said that 
this material, called Unichrome strip 
salt, does not etch or pit the base metal. 
Stripped parts may be used just as they 
come from the bath. 
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STRIES 


In battle—where performance really counts—Long oil 
coolers, radiators and clutches are doing their share to 
bring Allied victory. Thoroughly designed to withstand 
the severest conditions in pressure, vibration, and tem- 
perature ranges, Long products will assure the same fine 
performance in postwar vehicles. 


LONG MANUFACTURING DIVISION, BorG-WARNER CORPORATION 


DETROIT 12, MICHIGAN e WINDSOR, ONTARIO 


CLUTCHES + RADIATORS + OIL COOLERS 
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SUPERIOR TO pre-war truck as- 
sembly lines? Yes! Just as 1944 
assembly lines were superior to 
the elevated grease rails along 
which, in 1913-14, truck chassis 
were pushed by hand — later 
pulled by chain. 

The picture above shows just a 
small section of what is believed 
to be the longest, most complete 


is 1 


al 


ducing ideas 
cK MANUFACTURER: 


truck conveyor assembly line in 
the U. S. 

Here, almost at the end of the 
line, the trucks riding an A-F 
Pallet Conveyor (flush with the 
floor) pass over a greasing pit at 
just the right speed to allow all 
operations to be performed with- 
out difficulty. 

This “post-war type” A-F 
Engineered Conveyor System 
enables men to handle greater 
output with less effort — less 
fatigue—more efficiency. 


The Alvey-Ferguson Cleaning 
Machine shown at the left will 
ecnomically remove all chips 
from engine blocks-so as to per- 
mit 100% precision fit during the 
next step on the assembly line. 

Whatever your problem of 
materials handling, product 
handling and metal products 
cleaning and finishing, we can 
help you solve it. Write today. 


THE ALVEY-FERGUSON COMPANY 


Offices in Principal Cities 


z8 oeney St., Cincinnati 9, Ohio 


Affiliated Corporation 


The Alvey-Ferguson Company of California 
P.O. Box 396, Vernon Branch, Los a ev 11, Cal. 


— 
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ETAL PRODUCTS CLEANING * FINISHING EQUIPMENT. 











Electronic Equipment 


(Continued from page 31) 


The dynamometer is electronically 
controlled with the absorption and the 
driving fields are excited by individual 
grid controlled rectifiers of the Thyra- 
tron type. Precise speed control is ob- 
tained by using the amplified output 
voltage of a tachometer generator 
driven by the dynamometer to bias the 
grids of the rectifier tubes. With this 
type of control, speed is held very close. 
ly from no load to full load, and it 
permits rapid transfers from absorp- 
tion to driving with no change in speed. 
This feature is quite important for ac- 
curate test results; since as soon as the 
ignition is cut for a driving test, the 
engine begins to cool. Therefore mea- 
surements must be made before ten- 
perature changes have a chance to 
affect engine friction. 

Control of the test engine, dynamo- 
meter, and all auxiliary equipment is 
centralized at the instrument panel in 
the control room. Normally the dyna- 
mometer is operated under control of 
the electronic speed governor, a rheo- 
stat on the instrument panel being used 
to select the desired speed. The gov- 
ernor then operates to hold the engine 
at this speed and the torque developed 
is controlled by the engine throttle. A 
second rheostat permits manual speed 
control by adjusting the dynamometer 
excitation to vary engine loading. 
Transfer from absorption to driving 
and vice versa is by means of a push- 
button selector which automatically 
switches the ignition circuit, transfers 
excitation from one unit to the other, 
operates cooling air dampers, etc. To 
minimize the human element, all con- 
trols are extensively interlocked to pre- 
vent inadvertently breaking continuity 
of test runs, and to safeguard person- 
nel and equipment. 

Remote indication of the dynamo- 
meter scale reading is obtained by 
means of an optical system. A pro- 
jector unit at the scale projects an 
image of the scale dial. The beam of 
light in its 20 ft of travel goes through 
four layers of window glass to enter 
the control room, then makes two 90 
deg turns by means of mirrors, and 
finally ends up on a ground glass view- 
ing screen on the instrument panel. 
The scale dial has a 2000 lb range 
graduated in 2 lb intervals, and three 
2000 lb drop weights making a total 
capacity of 8000 lb. The drop weights 
are motorized and weights are added 
or removed by operating a_ selector 
switch on the panelboard. 

The engine cooling air is drawn in 
through the intake stack, passes 
threugh a group of heaters, through an 
inlet damper and into the cooling alt 
fan, which is driven by a 400 hp elec- 
tric motor and has a capacity of 50,000 
cfm at a differential static pressure © 
27.7 in. of water gage, with air at 
100 F. The inlet heaters are capable 
of heating 50,000 cfm of air from 0 0 
100 F, thus permitting standardization 
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A HARD BUT BEAUTIFUL 
SURFACE FOR YOUR 
CAR INTERIOR.. 


Formica sheet for the interior trim of your motor car offers a hard, 
non-absorbent surface that can be easily washed, that is not injured 
by solvents, that is easy to keep clean and wholly free from grease 
and smears. 


But Formica is not hard in appearance. It can be as dainty and 
feminine as you wish to make it, for there is a wide range of colors, 
tints and patterns— with a surface that has everywhere been 
judged charming. 
\ “ARMY Installation opposes no difficulties. Standard methods already 
— FE. wry available are sufficient. So this feature of the car of the future 
can easily be on the first new models. 


ORMICA 


THE FORMICA INSULATION COMPANY 


4612 SPRING GROVE AVE. . CINCINNATI 32, OHIO 
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TOUGHNESS AND 
FASTER MACHINING 


WIMAS ‘McCANNA 


WAGNESIVM ALLOY 
SAND CASTINGS 





COMPARISON OF INGOT METAL PRICES— POUNDS VS. VOLUME BASIS 





Metal 
= 

Magnesium 
Aluminum 

Copper 

Brass (66-34) 

Zinc (High Grade) 
Cast Iron (Pig) ; 





| Price Cu. In. | 
i$ per Lb.*| per Lb. 


per $1.00 


Cu. In. 





2050 | 16.00 | 
.1500 10.28 
3.15 | 
3.27 | 
3.92 | 
0130 3.52 


78.0 
68.4 
26.8 
30.9 
$2.3 
275.0 








*Ingot Metal prices (O.P.A.) 








COMPARISON OF ULTIMATE TENSILE STRENGTHS — METALS ALLOYED —CAST FORM 





Metal Alloy 


treated 
Copper Alloy (88 Cu 
Zinc Base Die Cast Alloy 


Cast Iron (Class 40—A.S.T.M 





Magnesium Alloy (Dow H—Heat-treated 
Aluminum-Copper Alloy (SAE 38, Heat 


10 Sn, 2 Zn) 


Uleimate | | 
| Tensile Specific 

Strength | Tensile 

Lbs. per | Strength* 


Sq. In | Dollar 


38,000 20,800 
36,000 13,000 
40,000 4,600 | 
48,000 | 6,700 
40,000 5,600 


| Ultimate 


Strength 


| 205,000 


917,000 


Tensile 


er 
247,000 


83,000 
169,000 








*Specific tensile strength is the 
by the specific gravity 


ultimate tensile strength, p. s. i., 


divided 








AGNESIUM ALLOY CASTINGS give you 
more volume per pound — and likewise 
bring the piece cost of castings down to a com- 
parable basis with what you may now be paying. 


Being the lightest in weight of all structural 
metals and possessing great strength and tough- 
ness, Magnesium Alloy offers Industry unsur- 
passed advantages for reciprocating parts of 
machinery, portable and manually handled 
tools, transportation equipment, office 
machines, home appliances and a myriad of 
other products. 


Through our years of experience in casting 
non-ferrous alloys, our manufacturing and lab- 
oratory facilities plus experienced personnel, 
we are able to quote unusually attractive 
prices. We render a complete service from pat- 
tern to completed part ready for assembly. 


Write for Magnesium Alloy Builetin. 


HILLS-McCANNA CO. 
3015 .N. WESTERN AVE., CHICAGO 18, IL: 


Manufacturers of 


PROPORTIONING PUMPS + AIR & WATER VALVES - CHEMICAL VAL. <5 
MARINE VALVES + FORCE-FEED LUBRICATORS - MAGNESIUM CAST!! 5 
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cooling air temperature at 100 F 
winter and summer. 


whburetor Air System 


Air is supplied to the engine by a 

vo-stage centrifugal blower which will 

liver 4000 cfm at a differential pres- 

re of 3 psi when handling air from 
he atmosphere at 90 F. This blower is 

riven by a 100 hp motor. The air, 
after leaving the blower, passes through 

set of face and bypass dampers over 
heating or cooling coils, through filters, 
into a 16 in. duct, in which are orifice 
flanges for check test orifice plates, and 
an adjustable orifice, into a surge drum 
and then into the carburetor. An anti- 
pumping device was installed so that 
when the air required by the engine is 
below 2000cfm, a relief valve located in 
a bleed line is automatically opened so 
that the total air delivered by the 
blower is always above the point at 
which it will start to pump. 

The temperature of the carburetor 
- air is controlled within half a degree 
of Fahr. by means of an electronic po- 
: tentiometer recording controller which 
positions the face and bypass dampers 
changing the amount of air passing 
over the heating and cooling coils. The 
5h pressure is controlled within .2 in. of 
“y water by means of a differential pres- 
sure controller with a range from 44 to 
64 in. of water above atmosphere. Nor- 
mal operation will be 54.4 in. of water. 





Temperature Measurements 


Equipment is provided for indicating 
temperatures at 126 points. Thermo- 
couples at all points are wired to a 
common terminal board from which 





you they are connected to a switch bank for 
= an electronic self-balancing potentio- 
VISE meter type indicator so arranged that 
om- only one point can be switched to the 
f indicator at a time. Another tempera- 
8: ture indicator of the millivolt meter 
type has been provided with an 18-point 
ural switch which will be used to give a con- 
igh- tinuous indication of the head tempera- 
ture on the hottest cylinder. If it is 
sur- desired to follow temperatures on more 
- of than one cylinder, the self-balancing po- 
ed tentiometer indicator can be set to con- 
tinuously indicate temperature at an- 
fice other point and the 48-point recorder 
L of can be set to record on a third point. 
Nine other temperature indicators of 
the conventional bulb and tube type are 
provided for various other points such 
ing as oil in and out of the engine, fuel 
Et temperature, and the like. 

For recording temperatures, an elec- 
nel, tronic strip chart temperature recorder 
rive is used. It is equipped with a switch 

which produces an electrical impulse 
pat- ich time a temperature is recorded on 


€ 

the chart. The impulse is used in a 
telephone type switch to change the 
temperature point connected to the re- 
corder. The recorder will print % sec- 
ond after the correct temperature is 
reached. The chart is 10 in. wide and 
the print carriage travels the full width 
in 4.5 seconds, so that if the tempera- 
tures are less than 20 per cent of the 
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scale range apart, one reading will be 
printed every second. Normally, a set 
of 48 readings will be taken in about 
one minute. The instrument can be 
used to record 144 points as it was 
originally designed for use in 4-motored 
bombers. A special feature of this par- 
ticular instrument is that it does not 
cperate continuously. When a record 
of all points is desired, a button is 
pressed, the points are recorded and 
the instrument stops. However, by 
pressing another button, any one of the 
48 points can be indicated continuously. 

A special cathode ray oscillograph 
incorporates two five-in. cathode ray 
tubes. Each tube may display the de- 
tonation in half of the engine cylinders 


or one tube may show the total num- 
ber of cylinders while the signal on the 
other tube has been expanded for a 
more detailed study of the detonation 
conditions in one cylinder. 

Seven pressure indicators are mount- 
ed on the panelboard and 16 other pres- 
sure indicators are connected at various 
points throughout the unit. An ex- 
haust gas analyzer has been provided. | 





The Boys at the Front 
Like Letters from Home 


WRITE RIGHT NOW 
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HYDRAULIC F 


Simplified 
Broaching | 


Machine 






ee 


NOPAK Hydraulic Cylinder! 


Believing that a broaching machine need not be massive or 





expensive, ZAGAR Tool, Inc., developed this simplified hy- 
draulic pull-broacher which produces high quality work- 
manship in broaching small parts. It occupies very little 
floor space and its cost is comparatively modest. 


The smooth power required for fast precision broaching is 
provided by a standard NOPAK Model D Hydraulic Cylin- 
der with 20” maximum stroke, developing a “pull” of 6000 


= P.S.I. Cutting speed is 30” per minute. 


NOPAK HY-PRESSURE 
Ol, HYDRAULIC VALVES 
— are so designed that 
the hydraulic pressure 
inside the valve, is 
always balanced even 
at pressures of 1500 
P.S.1., or more. This 
makes them easy to op- 
erate under all work- 
ing conditions. 
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This application is typical of the many ways in which stand- 
ard NOPAK Air and Hydraulic Cylinders may be adapted to 
your requirements in tool engineering and in maintenance 
and production ... without costly changes in the equipment 
on which they are to be used. The 6 standard NOPAK 
Mountings which meet most application requirements are 
fully described in Bulletin 88. 


GALLAND-HENNING MFG. 
277. SOUTH 31st STREET © 


NOP Box and CYLINDERS 


DESIGNED for AIR or HYDRAULIC SERVICE 


co. 
MILWAUKEE 7, WISCONSIN 


Representatives in Principal Cities 
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New M-18 Hellcat Production 


(Continued from page 25) 


sub-contractors in keeping with the re- 
sponsibility of the prime contractor. 
Its substance may be generalized as 
follows: 


1. It was necessary in many cases to 
assume responsibility for ordering and de- 
livering the machinery, dies, jigs, and fix- 
tures to the plants of sub-contractors. 

2. Coincident with this, it was found 
essential to asssign Buick representatives 
resident in many of the sub-contractors’ 
plants to assist in working out the mutual 
production problems, bringing to bear the 
fruits of Buick’s know-how. 

3. In many cases it was necessary to 
supply sub-contractors with perishable 
tools out of Buick stock or produced to 


order in Buick’s toolrooms to enable pro- 
duction to begin without waiting for slower 
outside sources. 

4. Some sub-contractors were unable to 
secure raw materials and forgings in time 
to meet the schedule. In these instances, 
Buick bought raw materials and sold them 
to sub-contractors; and in the case of 
forgings, had them produced by its own 
manufacturing division. 


But sub-contracting had other as- 
pects quite beyond the layman’s concep- 
tion of the problem. For example, at 
a time when tools were almost impos- 
sible to secure, it was imperative to 
take full advantage of facilities already 





TO HELP YOU... 


...in the planning of your peacetime 
engines we have prepared this de- 
tailed description of the VISCO- 
METER*—its purpose, operation, 
parts, assembly and servicing. 


If you are in any way interested in 
the design, manufacture, sale or use 
of internal combustion engines... 
gasoline and diesel ...then you need 
the VISCO-METER* story. 


Manufactured since 1929 VISCO- 


METERS* are in use the world over, 
the only product of its kind... pro- 
viding constant visual information 
on engine lubrication while the en- 
gine is in operation. Standard equip- 
ment on thousands of military vehi- 
cles, marine and industrial engines. 


We invite you to write, wire or phone 
for a copy of this booklet. If you say 

. so, a VISCO-METER* engineer will 
bring it to you. 


VISCO-METER 


CORPORATION 


GROTE ST., BUFFALO 7, N. Y. 


*Pully covered by U.S. and Foreign Patents 





existing. There was no time for spe- 
cial equipment more suitable to a given 
job. In many instances, the master 
mechanic’s department redesigned the 
tooling and revamped its process to ac- 
commodate the facilities at hand in the 
sub-contractor’s plant. This was equiva- 
lent to doing the job over several times. 
But it got the job rolling on time. 

Similarly, in a few momentous in- 
stances the very engineering design of 
a component or a complete unit had to 
be redesigned to accommodate it to the 
particular facilities at hand. This im- 
plied a retracing of the entire cycle of 
engineering design, production analy- 
sis, tools, fixtures, etc. That could 
not be avoided, either. 

Even after the initial pains of es- 
tablishing the sub-contractors had been 
forgotten, it was necessary to maintain 
the staff of Buick trouble-shooters in 
constant contact with supplier. This 
was to be expected under the conditions, 
For as production was _ established, 
there were local problems necessitating 
minor engineering changes to improve 
productivity, or to improve quality, ete. 

With this brief high-lighting of the 
basic problem of sub-contracting with- 
out which the project could not have 
borne fruit, let us shift scene to the 
actual manufacturing set-up. By way 
of introduction, it may be noted that 
Buick handles the entire assembly op- 
eration—the integration of. the tank 
destroyer from the funneling of parts 
and assembled sub-assemblies from the 
sub-contractors. However, in the end 
it was found that no outside source 
could produce the track and its com- 
ponents. So Buick had to find quar- 
ters in its already bulging facilities to 
house the means for producing forg- 
ings, machining links and assembling 
track sections. Similarly, Buick was 
forced to assume the manufacture of 
the suspension axles and their forg- 
ings, and the machining of these. 
Finally, Buick had to undertake the 
manufacture of parts of the gun mount 
which could not be produced on the out- 
side. 

To those who have visited Buick in 
the days before Pearl Harbor, when 
this Division was shattering all-time 
marks in the manufacture of pas- 
senger cars, the then familiar as- 
sembly building will present a curious 
metamorphosis. The busy assembly 
lines and their feeder monorail! con- 
veyors—-paced to turn out 60 cars an 
hour—are gone. -What is left is 4 
spacious building with floor conveyors 
and cranes and hoists. The product is 
the Hellcat—a mighty offensive weapon 
borne of war and invasion. 

In the main there are three principal! 
lines. On the first of these, the armor- 
plate hull, produced by Fisher—still 
Body by Fisher—after inspection and 
repair, goes through cleaning, paint, 
and drying. It is then ready for the 
second line—the hull assembly which 
adds attachments and fittings, and sus- 
pension parts. 

At the end of hull assembly, the unit 
is attached to a massive steel eradle, 
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lifted by hoist, and transported to the 
final assembly line. Here the vehicle 
assumes its final form while rolling 
on its own wheels. In successive steps 
are added the various major units— 
final drive, engine, all manner of har- 
ness, turret and cannon, and finally, 
filling with gas and oil ready to start 
the engine. At the end of the line the 
tracks are installed, following which 
the vehicle is driven off for its initial 
50-mile test run—40 miles by Buick 
over a specified course, then 10 miles 
for Ordnance acceptance. 

Upon completion of the test run, the 
vehicle returns for adjustments and 
final tuning. Following this, it is 


driven to an adjacent service building 
for washing, cleaning, painting and ap- 
plications of decals. The engine is 
treated with rustproofing oil, and the 
vehicle is ready for final Ordnance ac- 
ceptance prior to shipment by rail. 

It may be noted that during the detail 
operations of assembly on the final line, 
ail bolts and fastenings are tightened 
and then checked with specified torque 
wrenches. In addition, all important 
fastenings are secured by locking wires. 

In all, there are about 54 major as- 
sembly stations from the start of the 
process to the end of the line. 

In keeping with Buick practice, all 
sub-assembly operations are performed 
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PALNUTS HOLD TIGHT! 


RESIST SEVEREST VIBRATION— 
WITHSTAND HIGH TEMPERATURES 


You can use Double-locking PALNUTS 
with security wherever assemblies must 
stay tight, whether structural parts or en- 
gine parts. Made of spring tempered steel, 
PALNUTS are unaffected by load, vibra- 
tion, heat or oil. 


PALNUTS apply quickly on top of reg- 
ular nuts, holding them to original tight- 
ness. The regular nut does the load- 
carrying—the PALNUT keeps it tight. 
PALNUTS require only 3 bolt threads 


space, provide great holding power with 
little bulk or weight. Extremely low in 
cost, may be re-used, are interchangeable 
with other approved locking devices. Used 
for over 15 years on aircraft, automotive 
and mechanical equipment of all kinds. 
Send details of assembly for samples. 
Write for Palnut Manual No. 1 giving 
full engineering data. 


TYPICAL AUTOMOTIVE USES 


Connecting Rods * Main Bearings * Engine Mounting * 
Radiator Mourting * Body Hold Down * Shock Absorber 
Mounting * Sway Bar Mounting * Hand 








DOUBLE LOCKING ACTION 


When the PALNUT is tightened fis 
arched, slotted jaws grip the bolt like 
a chuck (B-B), while spring tension 
is exerted upward on the bolt thread 
and downward on the regular nut 
(A-A), securely locking both. 


Brake Applications * 


Body Hardware and 
Accessories 








DOUBLE- 
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adjacent to the point of application on 
the assembly line. Many of the minor 
sub-assemblies are made up on a mez- 
zanine gallery directly above the as- 
sembly line; others, such as the as- 
sembly of the turret are found right on 
the floor. The engine assembly opera- 
tions are handled in a department in 
the basement gallery below the as- 
sembly line. 

For a glimpse of manufacturing op- 
erations performed by Buick, consider 
the track assembly. Its principal ele- 
ment is the special track link de- 
veloped by Buick engineers. The link 
forgings are produced in the Buick 
Forge and transported to the machine 
shop adjacent to the assembly building. 
First operation is the application of 
the Colmonoy hard surfacing to the 
friction face of the link. This is done 
in a well-organized department where 
the special alloy—in the form of a 
paste—is applied to the face of the link. 
The links then proceed to the arc-weld- 
ing booths where the alloy is puddled 
in to a dense coating which is bonded 
permanently to the forging. Here will 
be found parallel rows of booths, each 
row served by a bench conveyor on 
which the links are mounted and prop- 
erly spaced. Skilled women operators, 
one to a booth, then puddle the Col- 
monoy alloy according to a specified 
procedure. 

Major machine shop set-up is an im- 
posing row of five special doubled-end 
drilling and reaming machines built by 
LeMaire to Buick design. Each of 
these is a six-station, trunnion type 
machine, with one station for loading. 
In five successive stations of an auto- 
matic cycle, the machine line drills, and 
reams the large and small bores 
through the link, at a high rate of pro- 
ductivity with an automatic cycle. 

Following this major operation, one 
hole is drilled and counterbored on 4 
battery of five-station; Foot-Burt heavy 
duty drills, matching with a small 
cross-hole previously drilled on 4 
Kingsbury automatic. Before the war, 
these Foot-Burts had the job of drilling 
Buick Fire-Ball engine cylinder heads. 

Another of the major operations is 
the surface broaching of the link 
bosses. This again follows Buick prac- 
tice of surface broaching to eliminate 
slower milling machine operations. 
For this purpose they employ a battery 
of Cincinnati Duplex vertical Hydro- 
Broach surface broaching machines 
with suitable tooling. 

Following machining, the links are 
burred and hand reamed on benches 
and proceed to the important operation 
of pressing-in the rubber bushings 
which are responsible for removing 
friction from the track mechanism. The 
links now are ready for assembly into 
track sections. This is done with in- 
genious Denison presses in which the 
track link pins are pressed home 
correct position, leaving a portion of 
the pin projecting from each side. 
These track sections then are trans 
ported to the end of the final assembly 
line where they are joined into the 
proper lengths for the track assembly. 
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H A Y E S Hayes pioneered improved products in its field years 


before the war. 


AIRCRAFT Hayes was ready for war — and is supplying all war 
Wheels and Brakes production demands. 


AUTOMOTIVE Hayes will be ready for peace — with engineering 


Fans, Mufflers, Moldings and production capacities ready for immediate use. 
Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 36, Caliy. 


YES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U.S. A. 
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From blueprint to bomber, fighter, or transport plane, 
Bendix landing gear is under the constant supervision 


of men with the broadest experience in this highly 
specialized field. 


One outstanding advantage provided by this experi- 


enced personnel is the forethought shown at every 
stage. Strains, shocks and performance requirements 
are accurately foreseen—and the ability of the landing 
gear to meet them is predetermined in a series of prac- 
tical tests in the best-equipped laboratories available 
anywhere. 


Trustworthy—that sums up the dominant charac- 
teristics of this fine product of Bendix Creative Engi- 
neering. For proof, simply check the list of manufac- 
turers who rely on Bendix landing gear for safer, easier 


take-offs and landings. 


BENDIX LANDING GEAR —Bendix Pneudraulic Shock Struts, 
Bendix Airplane Wheels, Airplane Brakes, Hydraulic Master 
Cylinders, and Power Brake Valves make up the list of Bendix 
Landing Gear equipment. 


BONCIX vvesscs nse 


BENDIX AVIATION CORPORATION, SOUTH BEND 20, INDIANA 
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Phove Courtesy Besing Aircraft Co. 


Extensively Used tu 












PRESSTITE 


Seaiine ComPounos 





A Partial List of In- 
dustries for Which 
Presstite has success- 
fully Developed Spe- 
cial Sealing Com- 
pounds: 


For | fhe Rigeraft Industry: 
Integral Fuel Tanks 
Fuselage Seams 
Drop-off, Expendable 

Fuel Tanks 
Gun Turrets 
Synthetic Glass 











3 % 


Sealing Compounds 





Goeiugs Giaut GS-29 Gombers 


» sections, Plexiglas enclosures and gun turrets are sealed 
with Presstite No. 23212 Synthetic Glass Extruded Tape. It is also 
used between window pane flanges and window panes of the B-29. 

Various holes and slots in the pressurized cabins, watertight 
compartments, and the vapor seal in the wings are sealed with 
Presstite Type SH-30 Thiokol Sealer. Presstite Type 11544 Brush- 
On Cabin Sealer seals the riveted seams in pressurized sections. 

Meeting the complex sealing requirements of our vast aircraft 
industry is only one example of Presstite’s ability to develop 
sealers for specific requirements. For today, on land, sea, and in 
the air, Presstite products are being used in ever-increasing quanti- 
ties by our Armed Forces. 

If your product or your manufacturing processes require sealing 


Instruments 

Intercoolers 

Air Ducts 

Insulating Dissimilar 
Metals 

Seaplane Floats 


or the Refrigeration Industry: 
ealers for Domestic 
and Commercial Re- 
frigerators 


Bonding and Sealing. 


Low Temperature In- 
sulation in Refriger- 
ated Rooms 


For the Railroads: 


Sealers for Insulating, 
Soundproofing and 
Weatherproofing of 
Railway Cars—Seal- 
ing Car Windows and 
Spot Welded Seams 


For the Building Industry: 

Roof Coatings, Caulk- 
ing, and Waterproof- 
ing Compounds 


For the Shipbuilding Industry: 

Insulation Adhesive 
and Sealers — Rust 
Preventive Com- 
pounds 


For the Automotive Industry: 
Special Adhesives and 
Sealers 


For the Construction Industry: 

Sealers for Jointing 
Sewer Pipes 

Sealers for Waterproof- 
ing Excavation Work 


or coating compounds, send your requirements to sealing specialists. 
Presstite will gladly work with you and your engineers in suggest- 
ing the most effective compounds to meet your particular needs. 


Miscellaneous: 

For Glazing Greenhouse 
Windows. 

Extruded Caulking 

mpounds 

Ammunition Paints 

Plus Many Special 
Products for the 
Army and Navy 


Our Engineering, Tech- 
nical, and Laboratory 
facilities are at the serv- 
ice of any industry 
with a sealing problem. 


PRESSTITE ENGINEERING CO... 3926 Chouteau Avenue, St. Louis 10, Me. 
lctober 15, 1944 
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MORAINE 


POROUS METAL 


(Commonly known as POREX) 


Filter Out Harmful Particles — 
Separate Undesirable Fluids — 
Protect Precision Parts and Fine Surfaces 


If your product by the very nature of its design 
requires a clean actuating or lubricating medium, 
such as fuel, air or oil, you should by all means 
investigate Moraine Porous Metal, commonly 
known as Porex. 


To put it simply, this unique metal can be put 
to work where it is desirable to keep something 
out and let something else in. Examples: A filter 
element to protect fine orifices of Diesel injector 
nozzles from dirt in the fuel, or to protect bear- 
ings from dirt in lubricating oil; a separation 
element to remove oil from the refrigerant; a 
breather vent to allow for motor breathing and 
at the same time prevent a spark from igniting 
combustible air outside an _ explosion-proof 
electric motor. 


Whether the function is filtration, separation, 
diffusion or flow control, Moraine Porous Metal 
(Porex) provides exceptional efficiency because 
of its tortuous flow passages—the result of unique 
structure attained by powder metallurgy. 
Moraine Products Division, General Motors 
Corporation, Dayton, Ohio. 


WAR BONDS SAVE LIVES 





MORAINE PRODUCTS srvi:o» or GENERAL MOTORS 


DAYTON, OHIO 
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OU won’t have to wait for the 

Alaskan Highway to be smooth- 
surfaced—if your new postwar car 
is equipped with HOUDAILLE* 
HYDRAULIC SHOCK AB. 
SORBERS. 


For the Houdaille-equipped car 


“velvet -paves” the roughest road. 


Experience, under war as well as 
peacetime conditions, has conclu- 


si ely proved that the answer to shock 
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control is through application of 


the Houdaille hydraulic principle. 


More than ever, in the years to 
come, Houdaille Hydraulic Shock 
Absorbers will make the-finest cars 


better, and add countless, velvety 
miles to their lives. 


HOUDE ENGINEERING DIVISION OF 
HOUDAILLE-HERSHEY CORPORATION 
Makers of Hydraulic Controls 
BUFFALO 11, NEW YORK 














For a smoother ride 


HOUDAILLE* 


Hydraulic Double Acting 
SHOCK 


ABSORBERS 


~ *Pronounced “HOO-DYE" 
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How Cordis Whight 
SPEEDS 
Propeller Output 


With a 2000-ton squeeze this giant 
Birdsboro Hydraulic Press quickly forms 
propellets for Curtiss-Wright. It presses the 
camber (curved) plate of hollow steel 
propeller blades to the exact shape neces- 
sary for the correct thrust, and it does the 
job easily with the speed to meet today’s 
urgent demands. 


Your future metal pressing jobs will be 
done with greater accuracy, at lower costs 
with a Birdsboro Hydraulic Press. Take 
advantage of our diversified peace and war- 
time experience in designing specialty 
presses for specific needs. Write Birdsboro 
now, for complete design-engineering help. 


BIRDSBORO STEEL FOUNDRY & MACHINE CoO. 
BIRDSBORO, PA. 





BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY ~- BIRDSBORO, PA. 


HYDRAULIC PRESSES 
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ONLY ONE MATERIAL PASSED THIS 





Electric current discharged through at- 
mosphere creates ozone, and distributor 
cap nipples receive the full attack of 
this enemy of electrical insulation. 
hat's why distributor cap nipples were 
used in a comparative test of service life 
-exposed to highly concentrated ozone 
for six hours. The test was conducted 
t room temperature, with the nipples 
under typical service tension. The na- 
tural rubber nipple (right) failed and 
iseless. The synthetic rubber nipple 
nter) is cracked; its insulating qual- 
ities seriously impaired. The nipple 
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OZONE TEST 












molded from VinyttTE elastic plastic 
(left) survived the test and is in excel- 
lent condition. 

This test approximates in a few hours 
the effect of ozone on distributor cap 
nipples during a long period of ordi- 
nary service. “VINYLITE elastic plastics 
offer you materials that are highly re- 
sistant to ozone’s destructive force. 
Available for making extruded as well 
as molded products, they bring longer 
life and new dependability to a wide 
range of products, such as wire and 
cable insulation, gaskets, grommets, 


door bumpers, seals, and tubing. 

If you have an essential ‘production 
problem, our Development Labora- 
tories or technical representatives will 
be glad to help you solve it. If you are 
planning future products, write for 
Booklet VA-15 which describes the vari- 
ous VINYLITE plastics and their uses. 

Plastics Division 
CARBIDE AND CARBON CHEMICALS 


CORPORATION 
Unit of Union Carbide and Carbon Corporation 


luce) 


30 East 42Np STREET, NEw York 17, N. Y.' 


lastics 
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IDENTICAL... 
for Identical Jobs 


ned ea That's the way Bridgeport turns out 


bellows assemblies . . . every one just like the 
one before it, and all of them conforming strictly 
to specifications, 


This is the only way to manufacture assemblies 
that will stand the test of time and hard usage. It’s 
a specialized job, and one requiring skill of a high 
order , . . the kind of skill that only comes from 
making nothing else but bellows and bellows 
assemblies. 


Bridgeport’s sole business is just that—the manu- 
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facturing of bellows and bellows assemblies .. . 
large ones, small ones, simple ones and others 
that act as nerve centers for complicated control 
instruments, 


The modern Bridgeport plant can manufacture 
practically any kind of bellows assembly, to exact 
specifications . . . in large or small quantities. 


A fully-staffed engineering department is main- 
tained to assist in bellows design problems. In- 
quiries for immediate or post-war delivery are 
invited, Write for the new Catalog UB-100. 
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FOR 
LOCKING EFFICIENCYS 


SHAKEPROOF “encineerReD” 
LOCK WASHERS ARE DESIGNED TO MEET 
YOUR INDIVIDUAL FASTENING REQUIREMENTS! 


SPECIAL lock washers definitely help improve product 
performance. Designed to do a particular job, they 
fit better and hold better. 


These “engineered” lock washers, incorporating the 

exclusive Shakeproof tapered-twisted tooth locking 

principle provide the greatest possible fastening 

efficiency. They actually lock tighter as vibration 

» increases. Each tooth bites into both surfaces, setting 

up a powerful strut-action lock. Under vibration, 

fo. % the biting edges dig deeper, increasing the 

le 5 @ locking action and preventing any loosening of 
\S. Ps the connection. 


The proper design and most effective use of these 

lock washers on your product can best be 

determined by a Shakeproof Fastening Engineer. 

He will analyze your product and show you 

how “engineered” fastenings will help it 

to perform better and last longer. Write now... 

; * this service is offered without obligation. 


— Lous A 
SHAKEPROOF Inc. 


FREE TEST KIT? aslemng eadguar ers 
a“ 


Kit contains standard 
Shakeproof Lock Washers Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
with exclusive Tapered- 2501 North Keeler Avenue, Chicago 39, Illinois 

Twisted Teeth—a variety of Plants at Chicago and Ilinots 

sizes and style’. Write for 


Les Office 
Kit No. 21 today! 5670 Wilshire Soke tor negate 36, Calif. 2895 E. Greed Sivd. Dero 2, Migh. 
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The little steel lung that 
blows up life belts 


A MASTERPIECE OF DEEP DRAWING 
AND FINE STRIP STEEL MAKING 


NLY % by 2% inches in size, 

this container holds a charge 

of carbon dioxide at 4000 pounds 

pressure that instantly inflates a 

flyer’s “Mae West” when he is 

forced down at sea. It’s been a life 
saver on countless occasions. 


Examine it closely and you'll 
recognize it as the twin brother of 
the well-known “Sparklet” car- 
tridge that before the war supplied 
instantaneous fizz-water for home 
use. Here is a typical example of a 
from-peace-to-war conversion in 
which American Quality Cold 
Rolled Strip has proved its versa- 
tility. 

The four main steps of its prog- 
ress from steel blank to finished 
life-belt lung, shown here, illus- 
trate the strength, toughness, and 
uniformity and the exceptional 
‘Neep drawing qualities of this fine 


strip steel. 


Today, American Quality Cold 
Rolled Strip is a better product 
than ever before. In meeting the 
exacting specifications in the pro- 
duction of these CO, containers and 
other war products such as steel 
rifle cartridges, this superior strip 
steel has been constantly improved. 
Not only have we developed un- 
equalled facilities to turn it out fast, 
in great quantities, but recent met- 
allurgical advancements now make 
available new steels that will enable 
you to do things with steel strip 
only dreamed of a few years ago. 

American Quality Cold Rolled 
Strip deserves a place in your post- 
war planning. We will gladly tell 
you what it offers you in economy, 
in ease of fabrication and in the im- 
provement of your “Products of 
Tomorrow.” 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNTT@e STAFES STtEZS 
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S.A. means sex appeal, but it also stands for efepabdldty. It is that extra 
braking power provided by Vacdraulic feather-touch pedal pressure. 
Quick, smooth, safe. 





S.A. is equally important to a 75 pound school girl or “Two-Ton Tony.” 

Required brake pressure plays no favorites. Reaction lag varies — but 

mM; Sub-Deb or Strong Man still travel at least 35 feet before they start 
; to stop. 





S.A. on cars, trucks or busses calls for Vacdraulic split-second, feather- 
touch brake action. It reduces accidents, checks pay-load delays and 
is a definite “handling” asset. Ic compensates for the human reaction 


lag. 
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If you are in any phase of automotive transportation — we are certain 
you will want to know the Vacdraulic Brake Power Booster details. 
Your inquiry will bring complete information. THE EMPIRE 
ELECTRIC BRAKE COMPANY, Newark 7, New Jersey. 













WIRE. PRODUCTS INCLUDE: 


MAGDRAULIC , VACDRAULIC , POWER STEERING , “= 
Electric Brakes Power Braking DEVICES RHEOSTATS 












LOOK HERE 








Nuts do not budge on bolts while there is even 
the slightest pressure on their threads—but all 
other parts of bolted assemblies will loosen 
sooner or later unless a strong spring washer 
holds all the other parts tight. 

The parts below the nut loosen because of bolt 
stretch, and frictional wear of metal on-metal, 
burrs and flares; pulverizing paint, rust and 
scale, 

For lasting security you must use a powerful 











spring washer that expands and compensates 
for inevitable wear. 

There is no substitute on any assembly ¢hat is 
subjected to ‘© vibration. 

No nut whether it’s a regular standard nut or 
one of the many fixed or lock-nuts can keep the 
other parts from loosening. So specify National 
Kantlink spring washers with all or any type of 
nut, if you want lasting bolted security. 

Kantlinks can't lose a test. Write for booklets. 














National Kantlinks conform fo Government Specifications 
BECX 1-2-3, AN 935, and drawing 12-Z-22. 


Originators of spat Se some spring washer 
K. vA mM 
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Let a simple retaining ring save metal and money for you 


Every shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 
shoulders by cutting down larger shafts, when you can 
groove a smaller shaft and apply a spring steel retain- 
ing ring. You'll get better results at great savings. 

It's expensive to hold a mechanism in place with un- 


Type XRO 
{round open) 


NATIONAL 


Type XSC 
(square 
enclosed) 


RETAINING 


necessarily big shoulders or collars—or to temporize 
with small cotter pins, etc. Let us show you how spring 
steel retaining rings can do a thoroughly efficient job 
for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 

Write today for our folder on Retaining Rings. 


(square open) (anneal lextertial 


RINGS / 
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MAKE ALL OF THESE PRINTS FROM ANY DRAWING 








Ozalid Type 2600—8870 FOB. 
Johnson City, N. Y. 


With an Ozalid Dry-Developing Ma- 
chine which you use with your pres- 
ent printer. First expose your drawing 
with the desired type of Ozalid paper. 
Then transfer the print to the OZALID 
DRY-DEVELOPER for quick processing. 


With an Ozalid Whiteprint Machine 
which prints and dry-develops copies 
of your originals in seconds. No addi- 
tional equipment necessary. 


Black-line print 
Blue-line print 

Red-line print 

Foil print 

Dryphoto print 
Black-line cloth 
Sepia-line intermediate 





Ozalid Model F=8825 F.O.B. 
Johnson City, N. Y. 


SAVE WITH THE ONLY COMPLETE PRINTMAKING PROCESS 


When you adopt Ozalid, you have a versatility found 
in no other reproduction process—or combination of 
processes. 

For only Ozalid offers you the advantages of Dry- 
development . . . with a complete line of sensitized mate- 
rials that will inspire new applications in your plant, and 
promote savings on every side. 

Here are just a few uses you'll find for the “ozALID 
VARIETY” which you can produce quickly in your ma- 
chine—each print in the same manner. 


@ Use Ozalid red, black, blue line prints to identify 
prints of different departments ...to distinguish 
checked from unchecked prints, etc. 





@ Use Ozalid Rapid Black (new black line paper) to 
obtain exceptional facsimiles of typewritten mate- 
rial. When the original is good, the print will be 
still better. BESIDES OZALID PRINTS WONT 
SMUDGE. 





@ Use Ozalid intermediate prints in place of original 
drawings to produce subsequent prints...to supply 
branch offices ... to save valuable time when mak- 
ing design changes. 
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@ Use Ozalid Dryphoto Paper to make beautiful 
reproductions from photographic film-positives. .. 
or perspective drawings. 





@ Use Ozalid cloth when prints of exceptional 
strength are desired. 





@ Use Ozalid transparent foils to: 
1. Produce extremely fast-printing intermediates 


2. Make composite prints 





3. Reclaim worn or damaged drawings 


See all these prints yourself. aLso learn 
the complete OZALID story. Write for free 
booklet of Ozalid Whiteprints and Cata- 
logue today. 


OZALID 


Division of General Aniline and Film Corporation 
Johnson City, New York 


Ozalid in Canada—Hughes-Owens Co., Ltd., Montreal 
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To Australia—AND BACK— 


in 95 hours and 20 minutes! 


12:00 midnight Sunday: A huge Liberator Express, 

® loaded with a secret cargo, roars down its California run- 

way and soon dwindles to a speck on the horizon. The dis- 

patcher checks off another routine flight for CONSAIRWAY, 

the military airline established in 1942 by Consolidated for 
the Air Transport Command. 


ES 


Se fer, CONSAIRWAY Liberators have made 1764 

® round trips between the U. S. and Australia—a total of 

25,900,000 over-water miles, without a single fatal accident. 

The original Liberator that pioneered the Australia run has 
now completed 84 round trips and is still going strong! 


10:30 p. m. Tuesday: The ground crew at an Australian 

® airport speedily unloads the Liberator’s high-priority 

cargo... checks the engines . . . heaves aboard tons of mail for 

the U. S. A. A new “Pony Express” flight crew jogs out, 

climbs aboard, and the giant transport streaks down the run- 
way for the return trip. 


Born of war, CONSAIRWAY’s job, in the beginning, 

@ was to bring back Ferry pilots who had delivered bomb- 

ers to the South Pacific. Westbound cargoes, today as then, 

consist of tons of spare aircraft engines and parts, medical 

supplies, and ammunition—in short, any supplies that are 
needed fast by our fighting men ‘Down Under.” 





CONSOLIDATED VULTEE AIRCRAFT 
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11:20 p.m. Thursday: The Liberator contacts the con- 

@ trol tower at its California airport ...““CONSAIRWAY 

plane No. 10 coming in!”’. . . and it’s back home again. Since 

it left that same airport, 95 hours and 20 minutes ago, the 

land-based Liberator Express has logged 14,690 miles over 
the Pacific—to Australia and back! 


After the war, long-range Liberator planes will con- 

@ tinue to supplement other forms of transportation — the 

train, truck, and ship—in rebuilding the peacetime world. 

But airplanes will also have another role to fulfill: a perma- 

nent postwar Air Force can become America’s soundest 
investment in the interests of a lasting peace. 





No spot on earth is 

» more than 60 hours’ 

flying time from your 
local airport 











From “Flying Jeeps” to Leviathans of the cir — The 
planes shown below were all designed and developed 
by Consolidated Vultee. When peace comes, the 

will be in a position to provide the postwar equivalent of 
such planes, from small, privately owned ‘“‘air flivvers” to 





huge, transoceanic cargo-and-passenger planes. 


A 
pf 





SENTINEL ...’"Flying Jeep’* 


QUICK FACTS FOR AIR-MINDED READERS 


Atlantic “‘ d‘* — So far, 
during the war, Allied aircraft 
have flown more than 15,000 
Atlantic Ocean crossings. 


Life Sever—Probably one of the 
smallest warplanes in use, the 
famous Consolidated Vultee 
“Flying Jeep” has added a 
new job toits many other uses. 
Modified as a flying ambu- 
lance (capacity: I litter) it 
is speeding wounded men to 
base hospitals from small jun- 
gle clearings and other in- 
accessible spots. 

Postwer “sky reads’’— 20,000 
air strips, placed 10 miles 
apart in a pattern of squares, 
would cover the country. Ade- 


quately marked, they would 
enable the postwar small- 
plane owner to travel cross- 
country without learning a 
complicated system of ‘navi- 
gation. Cost per strip: $6000 
(about 4 the cost of 1 mile 
of national highway). 
. a . 


“It is becoming increasingly 
clear to an air-minded Amer- 
ica that a greatly expanded 
Air Transport, a permanent 
postwar Air Force, and a 
healthy, competitive Aircraft 
Industry will be important 
factors in helping to maintain 
a lasting peace and prosper- 
ity.” Tom M. Girdler, Chair- 
man of the Board, Consoli- 
dated Vultee Aircraft Corpor- 
ation. 


Consolidated Vultee is the largest builder 
of airplanes in the world. 





CORPORATION 


Fort Werth, Texas Lovisville, Ky. Allentown, Pa. 
New Orleans, te. Wayne, Mich. Elizabeth City, N. C. 
Neshville, Tenn. Dearborn, Mich. Miemi, Fie. 
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Member, Aircrott Wor Preduction Covacil 
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WILL SOON MAKE NEWS 


New, finer, startlingly different SPRAYIT 
products will be ready for you shortly. Reflect- 
ing tremendous engineering advances brought 
about by war time developments, greatly in- 
creased research and production facilities, 
SPRAYIT will offer an outstanding line of 
spraying equipment, air compressors, spray 
guns, pumps, insecticide sprayers, air tools, 
sanders and allied finishing equipment. 

The new ELSCO line of electric motors, gen- 
erators, controls, hydraulic cylinders, valves, 
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controls for aircraft, automotive and other in- 
dustrial applications will be introduced to 
American industry at the same time. 

Both lines of new products will be made 
available through leading jobbers. 

In winning our Army-Navy “E”, SPRAYIT 
facilities were expanded, new equipment pur- 
chased and our personnel enlarged. The fine 
products you will soon be able to purchase 
from SPRAYIT will bring you the benefits 
of this great advancement. 

















as Teale 


This once-proud German tank is dead, but some of the 
nickel, chromium, and molybdenum in its carcass may 
be used again... to fight against the Nazis. 

Battlefield scrap is reaching this country in ever- 
increasing quantities. Much of it, when melted down, 
shows a high residual content of nickel, chromium, 
and molybdenum—alloys that are vital in making our 
weapons of war. 

The use of battlefield scrap is an important factor 
in today’s steel production. Moreover, its use will 
probably be continued—and will have an important 
bearing on the making of peacetime products—for 
some years after the war. 

Most of the present NE series of steels (notably 
8600, 8700, 9400, 9700, 9800, and 9900) are nickel- 
chrome-molybdenum types, and they contain much 
alloy that can be salvaged from battlefield scrap. It has 
been found that these NE grades will accomplish al- 
most any service job that they are called upon to do. 
[In a majority of cases, their properties readily equal 
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it back at the enemy 


steel | 


those of single- or double-alloy steels, which require 
larger amounts of critical virgin alloying elements. 
You will be aiding the war effort . . . as well as serv- 
ing your own purposes. . . by specifying NE triple- 
alloy steels wherever possible. Should any problems 
arise concerning the use of these steels, feel free to 
consult with Bethlehem metallurgists. They have 
played a leading part in the development of the NE 
grades, and their wide experience is at your disposal. 





BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 
Bethlehem Steel Export Corporation, New York City 




















































FRED P. BRAZIL 

312 Circle Tower Bldg. 
Indianapolis 4, Ind. 

P, D. BROWNE COMPANY 
1124 Allen Building 

Dallas 1, Texas 

WALTER F. CAHILL CO. 
645 New Center Bidg. 
Detroit 2, Mich. 


GENERAL TOOL SALES 
3945 N. Broad St. 
Philadelphia 40, Pa. 
ROBERT W. GLOYD 
1217 E. Third Street 
Dayton 2, Ohio 





Provides quick and unmistakable selection of 
every standard type, size, and price of gage 
and tool manufactured by Lincoln Park. 


Carries full information and lists complete range 
of gages produced in Carboloy, chrome plate 
and steel gages salvaged by chrome plating. 


Includes all of the newest products of Lincoln 
Park such as Carblox in U.S.A. and Hoke types, 
serrated anvils, and Carburs. 





Incorporates complete section on “American 
Gage Design Standards.” 





A copy of this valuable book is now ready 
for you. It will be supplied either by your 
Lincoln Park representative or on request 
directly to the factory. There is no charge 
or obligation. Requests by mail must be 
made on company letterheads. 


Sales Representatives of Lincoln Park Industries, Inc, 


JAMES H. GRIFFIN JAMES S. MURRAY WALTER F. STEGNER co, 
5224 Pacific Blvd. Box 8029, Station 16 20 North Wacker Drive 
Huntington Pork, Calif. Pittsburgh, Pa Chicago 6, Ill. 

M. J. LLOYD ; 

4500 Euclid Avenue QUINN & QUINN WALTER F. STEGNER CO, 
Cleveland 3, Ohio 1720 Comer Building 757 North Broadway 
JERRY MEANS Milwaukee 2, Wis. 

1922 152 Street 
Rock Island, Hil. WM. H. SCHEER J. ROLLAND STEWART 


7430 B S & ASSOCIATES 
©. A. MUENZ ENGINEERING CO. pune treet 918 University Boilding 
Newerk 2, Nod. oe Sees See Syracuse 2, N. Y. 
Newark 2, N. J. 


©. A. MUENZ ENGINEERING CO. SECS &, SS CHAS. W. STONE COMPANY 
932 East Main Street 12 Bay View Road 1019 Marquette Avenve 


Bridgeport 8, Conn. Wellesley 81, Mass. Minneapolis 2, Minn. 


r LINCOLN tees INDUSTRIES, INC. 


Birmingham 3, Ala. 


Successor to ) The Lincoln Park Tool and Googe a and Corbur, Ine. 


1727 FERRIS AVENUE ° LINCOLN PARK 25, MICHIGAN 
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LOOK, for a minute, inside the 
huge, blocks-long Plant No. 14 of 
Reynolds Aluminum... 


Before you spreads out a strange 
and fascinating sight . . . sheets 
of shining aluminum are being 
stamped by batteries of huge ma- 
chines into queer, exciting shapes 

.some that remind you of un- 
usual-looking pudding molds... 
ther shapes that look like tomor- 
row’s kitchen utensils. 


These strange shapes of aluminum 
PANY ire known to airplane technicians as 
haffles—and they are vitally essential 
to every air-cooled warplane engine. 
Fitted around the engine’s cylinders, 
they are carefully designed to catch 
the flow of air . . . to circulate it even- 
ly around every cylinder. 


It was in answer to an SOS eall 
from the engine-makers that Reynolds 


\luminum went into production of 


baffles. ““We’ve hit a 
bottle-neck,”’ said the 
manufacturers. ‘You peo- 
ple have broken other 
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REYNOLDS ALUMINUM: 


To cool America's sky horses —Aluminum takes strange shapes 


bottle-necks in the industry 
turn out baffles for us?” 


can you 


Just to set up a plant of the size 
needed was a monumental job. It 
meant precision sheet metal work to 
extremely close tolerances. Stamping 
machines had to be assembled from 
the four corners of the country; heat- 
treating equipment had to be built; a 
special conveyor system designed. But 
five months after that SOS was re- 
ceived, the Reynolds plant was put 
into operation. Already the number of 
baffles turned out for America’s war- 
plane engines runs into the millions. 


A PROMISE FOR TOMORROW 


After the war, the giant machines in 
this huge plant can quickly be turned 
to producing better, more efficient 
pots and pans than American women 
have ever known. But for the present, 
Reynolds Aluminum is concentrating 
on “the future that counts most” 

that time between today and the day 
of complete victory for our forces. 


REYNOLDS METALS CO. 


Aluminum and Parts Div., Louisville 1, Ky. 
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aluminum rolled in other Reynolds plants. 





REYNOLDS ALUMINUM BAFFLES fitted around 
the cylinders of the powerful Pratt & Whitney engine 
on these Grumman F6F Hellcat planes catch the air 
that keeps the engine cool, efficiently operating. 


IN THIS REYNOLDS PLANT airplane engine 
baffles by the milliongare turned out from sheet 














THE MIRACLE of Reynolds Aluminum is 

portrayed in unforgettable fashion in the 

new sound movie, “‘A Recital of Faith.” 

Itshows how Reynolds scrapped all prec- 

edent and created a huge new source of alumi- 

num, to speed Victory and provide an abundance 

of low-cost alloys for post-war uses. For a private 

showing to interested executives in your organi- 
zation, write Reynolds Metals Co. 
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DVREO 


“SURROUNDS” PROBLEMS IN RUBBER 


ORCO keeps 
abreast of con- 
g stant changes in 
the crude rubber 
ORCO factory fa- situation 
cilities are organ- 
ized and equipped 
for large or small 
volume require- 
ments 


] 


ORCO maintains 

engineering staff 

specializing on 
tools and 
equipment 


ORCO maintains 

specialized engi- 

neering service 
on mold de- 


ere ORCO utilizes 
latest testing 
methods and 

laboratory 

equipment 


ORCO conducts 
continuous study 
of all types of 
synthetic rubbers 


3 


ORCO develops 
the best com- 
pounding ingre- 
dients for each 
type of synthetic 


ORCO co-oper- 
ates with leading 
technical socie- 
ties in develop- 
ment work 


We invite your inquiries on specific problems 


Ml 


| 
> i 
THE Quio Russer Company -Wiuoucysy, Ono 


BRANCHES: DETROIT » NEW YORK + CHICAGO - INDIANAPOLIS * WASHINGTON «+ CLEVELAND 


> 
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e. 
Our Products are 
DRILLED HEAD BOLTS, 
THREADED TAPER PINS, 
HEXAGON HEAD BOLTS, ROD ENDS, 
CLEVIS BOLTS and PINS, 
FILLISTER and WASHER HEAD SCREWS, 
TAPER PIN WASHERS 








Write for our latest Catalog No. 102 
giving full information, prices, and 
engineering data on these special- 


ized items of AN Aircraft Hardware. a . 


coal 
# 
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MER SA ARIEL EG 0. CORE MK Hn 


limits, have now been STANDARDIZED so that any user can ? NENTS 
make up his own specifications almost as easily as he does 


for AGD plug gages. 


Engineering time and charges are eliminated on STANDARD : 
spindles and components. Delivery is shortened considerably. | 
Components are interchangeable within certain size ranges 
which means minimum initial purchases and gage inventories. 4 
eee ae 
The STANDARD Precisionaire checks internal diameters of long, 
short, through, blind or counterbored holes. Both tolerance 
limits are checked in one operation faster than either can be 
checked with a plug gage—and without the human e m 
of error. Precisionaire spindles will outwear pr 
plug gages 10 to 40 or more times. 


























Write for Engineering Data No. 12 on Sheffield 
STANDARDIZED Precisionaire Components and 
SPECIAL applications. 
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Gits Oil and Grease Seals 


represent over thirty years 


of lubrication research. 


Specialized research, design and manufacture of industrial Oil and 
Grease Seals, and Lubricating Devices have provided the solution to 
many problems years ahead of the times. Our war effort has hastened 
this research—crowding the achievements of many years into but a few 
—to meet the demands of ever closer tolerances and higher standards 
of efficiency of both mechanized units and industrial equipment. These 
years of scientific research have developed the intangible values that 
insure dependable performance under all conditions, found in all Gits 
Lubricators. These years of specialization have indelibly specified the 
name Gits wherever lubrication is an essential. Let Gits solve your 


problems the scientific way. 


Gits BEos. MEG. Co. 


1869 South Kilbourn Avenue « Chicago 23, Illinois 
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All Standard Schrader 
Valve Caps in use today 
contain the specially de- 
signed sealing unit witha 
dome-shaped rubber 
washer vulcanized be- 
tween two dome-shaped 
BRASS plates. Because 
of their unique construc- 
tion, these caps are guar- 
anteed airtight up to 250 
Ibs. pressure. This mighty 
midget does the work. 





MR. & MRS. AMERICA 


Today good tires need good care—poor tires de- 
mand it. For safety and a minimum of tire trouble, 
keep a watchful eye on your tires now and be sure 
a Schrader Cap is applied firmly to each tire valve. 








> 


Schrader 


CONTROLS THE AIR 


po 10, 


What would you do if your tires wore out and you 
couldn’t get replacements—Use oxen? Certainly not! 
But they would be better than nothing. So, with new 
tires for all admittedly remote, why not take care of 
your present ones? Isn’t that just good sense? 

What single factor ruins most tires? Underinflation. 
It breaks down side walls and causes a serious loss of 
tire mileage. Yet underinflation can easily be prevented. 

What to do about it? Take air-pressure reading with 
an accurate gauge. Put air in when needed and seal 
that air in at the valve mouth with an airtight Schrader 
Valve Cap. Be sure there’s a Schrader Cap, screwed 
down fingertight on every tire, including the spare. 

Uncle Sam, too, realizing the importance of Standard 
Caps is using them on a// pneumatic tired vehicles at 
home and abroad. So take care of those you have. Be 
sure they’re on tight. And if your dealer is temporarily 
out of Schrader Caps, don’t blame him. Try again later. 


MTF 


A. SCHRADER’'S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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® Today, we can laugh at the 
old song—but there was a time 
when “Get out and get under” 


was no joke. 


That was before great improve- 
ments in engineering, manufac- 
turing methods, and materials 
had made the motor vehicle a 


near-miracle of dependability. 


And it was before the develop- 
ment of standardized, precision- 
built parts had made a further 
iuportant contribution to the 


cuantity production of quality 





cars. Eaton men worked closely 
with automotive engineers and 
production specialists through- 
out this development period, de- 
signing and building many a 
vital part for a long procession 
of constantly newer and better 


motor Cars. 


For two and a half years, Eaton, 
of course, has been 100% en- 
gaged in war work. Like others, 
we have learned many new 
skills and new secrets under the 
tremendous pressure of wart 
demand. We have found better 





methods and reached new stand- 


ards of precision. 


What we have learned in build- 
ing for war should enable the 
Eaton organization to play a 
more helpful part than ever 
before in the development of 
peacetime automotive future. 
When the time comes, Eaton 


will be ready. 


EATON 


EATON MANUFACTURING COMPANY 
General Offices: Cleveland, Ohio 
PLANTS: CLEVELAND ¢ DETROIT « SAGINAW 
MARSHALL « BATTLE CREEK « VASSAR * MASSILLON 


S'PPLIERS OF FINE PRECISION PARTS TO THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES FOR MORE THAN THIRTY YEARS 
— NOW, AND TILL VICTORY IS WON, DEVOTING OUR ENTIRE FACILITIES AND RESOURCES TO WAR WORK. 
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Porus -|KRON 


Sauls with Honor Ship 


Official U.S. Navy 
Photograph 


U.S. SUBMARINE SAILFISH 


Che submarine Sailfish has been awarded the for about four years ... one of the first Navy 
Presidential Unit citation, according to a vessels to use this new process. Since that 
recent announcement of the United States time more than 76,000 similar liners have been 
Navy. The award was made in recognition of processed for Navy Diesel Engines, which are 
the submarine’s daring operations against used in submarines, destroyer escorts, mine 
strongly escorted Japanese task forces and sweepers, landing craft, etc. 
convoys, during its tenth war patrol, when four The Navy requires rugged reliability in its 
“important hostile vessels” were destroyed engines ... you need it, too, for lower operating 
and heavy damage was inflicted on another. costs. And that is just what Porus-KrRomE 
The Sailfish has had Porus-Krome on the will give you. Write for information . . . then 
cylinders of its main propulsion Diesel engines specify Porus-KROME. 


Huns Pinsent 
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by to 
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PORUS * ROWE | Sey 
Good foe the Life of your Grpihes a 
VAN DER HORST CORPORATION OF AMERICA Giivetano ir. ‘oni 


AN AFFILIATE OF CRESEER INDUSTRIES 


cylinder hos. 
Van der Miers 
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OR A FABRIC THAT DELIVERS THE GOODS — DEMAND 


REEVES ARMY TWILL , 


FROM COTTON TO CUTTER” 


= 
TN 
LU 
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The country’s leading bottlers specify invasion 
tested Reeves Army Twill. Whatever the in- * 
dustry, if uniforms are needed, this top-quality fabric tailors smartly and gives 
superb service. Over 80 million yards of it have already been used to help 
equip America’s fighting men, and it is proving itself under the toughest climatic 
and combat conditions of global war. This fabric, Sanforized Shrunk* and 
color-fast to sun, water and perspiration, will meet yeuwr post-war uniform 
needs. When the time comes to order them, choose from a wide range of 
popular colors — for long-lasting good looks insist on Reeves Army Twill. 


*Residual shrinkage less than 1% 





THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
Glengarrie Poplin + Reeveking Gabardine * Byrd Cloth 
Marine Herringbone * Mountain Cloth * Warrior Twill 


=u, REEVES BROTHERS, inc. 


nee fe lorest Finishing Ce. Spertenbu. SC 86860 SQ WORTH STREET © NEW YORK 13, N. Y. 
SHI 














K presentatives in Atlanta * Boston * Chicago + Dallas * Los Angeles * Philadelphia * St. Louis © Montreal * Toronto 
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Time and timing are vital factors in the production of 

& automotive and aircraft forgings with thin and ribbed 
sections. The development of maximum metal quality in 

lighter sectional thicknesses is of utmost importance for 

FORG safety and dependable performance. Here at T & W the 
skill of forging craftsmen is carefully matched with proper 

forging equipment to assure uniformity in thin sections, 

This requires close control of temperature and several quick 


usually ; blows in a forging hammer in order to obtain correct distri- 


bution of metal throughout the thin and ribbed sections. 


\ 
cost \ess ar “4 Thus, time and timing are vital factors in the production of 


metal quality. Time and timing can be cost factors, too! 


° \ 
rhe YOM of " T & W forgings, formed to close tolerances, usually require 
less machining and finishing, which makes them cost less 
assemMoly at the point of assembly, Ask a T & W Forging Engineer 
to explain how time and timing can help you win 
tomorrow's battle of costs. 


Close heating and processing control must be 
practiced in forging this Diagonal Rear Engine 
Mount to obtain correct distribution of metal 
to form the heavy ribbed outer sections with 
sections of full thickness at both ends. 


le i Ee eS arr Bae eh enn ini nares — — nil ae wi mina at _ 


TRANSUE & WILLIAMS 


STEEL FORGING CORPORATION: ALLIANCE, © 








SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELANE 
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Here’s the machine that will give you more weld- 
ing production per work day with considerably less 
power. It’s a sturdy, reliable A. C. welder that pro- 
vides 15% to 30% increased welding production, 
with 30% to 35% less power consumption than 


equivalent D.C. machines. 


NOTE THESE OUTSTANDING FEATURES: 


Wide Current Range of 60 to 375 amps. (for 
300 amp. “Bumblebee”), and 100 to 625 
amps. (for 500°amp. machine). 


Improved Electrical Efficiency at rated load of 
81% and 83%, for 300 and 500 ampere sizes 
respectively. 


Minimum “‘arc-blow" increases welding pro- 
duction and makes for easier operation. 


Better Power Factor with built-in capacitors 
helps reduce power costs and relieves loaded 
power lines. 


Maintenance Practically Eliminated because 
there are no heavy rotating parts. 


* BUY UNITED STATES WAR BONDS * 








POWER SOURCE FOR AUTO- 300 ampere and 
MATIC WELDING HEADS. 500 ampere “Bum- 
blebee” machines 
also are excellent transformers for use with auto- 
matic welding units. Connected in parallel they 
provide ample power, and also permit unusual 
flexibility in shipyard welding operations. 


ALSO MADE IN “ALL-WEATHER"' MODELS 


“All-Weather” models of the “Bumblebee” have 
these extra features: (1) Moisture-proof insula- 
tion, throughout. (2) All 
parts are protected by mois- 
ture-proof paint. (3) Sturdy 
weather-proof case is fin- 
ished in durable outdoor 
enamel, and has gaskets 
and louvers designed to ex- 
clude rain, sleet, snow. (4) 
Special low voltage contac- 
tor automatically reduces 
open circuit voltage ‘to 
about 40 volts. 


60 E. 42nd St., 





Offices in all Principal Cities 


Arr REDUCTION 


General Offites: 60 East 42nd Street, New York 17, N. Y. 
in Texes: Mognolica Airco Gas Products Co. General Offices: Houston 1, Tex. 


son “Bumblebee” Catalog. 
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Cnty IO of, these Slightly Used) 


1,  SAV-WAY HANDE 





INTERNAL 
GRINDERS 


CEILING PRICE $4,970.00 
NET PRICE $3,995.00 


WIRE * No Priority Needed 

COLLECT * Immediate Delivery ‘ 
FOR +< New Machine Guarantee 
ACTUAL * Equipped with Famous Gold Seal Spindle 
PHOTOS * = Neoprene Insulated against Vibration and 
Distortion 
AND * Ideal Machine for Postwar and Tool Room Work 
SPECIFICATIONS 


* Practical Service Engineer Will Demonstrate in 
Your Plant 


- PLUGS 

' 3 GAGES + MICROMETER CHECKERS 

Machine Tool Division PRECISION AIRCRAFT, coenonl 

BOX 117, HARPER STATION, DETROIT 13, MICHIGAN | TIVE, AND ORDNANCE PARTS 


Wa4 | BUILDERS OF HAND AND HYDRAULIC, 
| INTERNAL GRINDERS + PRODUCERS 
S pm INDUSTRIES | OF GCLD SEAL SPINDLES 
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trucks, jeeps.. 


in the air—in tanks, 
MalaMe(-S3iue) 2-16 SU 10] olaslol dial-t a -Sieele Mmolale ME Lolareliale 
craft...in 80 types of Allied war planes—American Hammered 
Piston Rings prove their absolute correctness for every purpose. 
Koppers Company, American Hammered Piston Ring Division, 
Yo) bflutela-MaaatoL@arelalee 


WAR PLANES USING 


AMERICAN HAMMER- 


EO PISTON RINGS 


Pr >> >> hr >> 


* 
20 Havoc 
22 Maryland 
24 Dauntless 
25 Shrike 
29 Hudson 
30 Baltimore 
31 Vengeance 


-34 Buccaneer 
-36 Invader 
-17 Flying Fortress 


B-18 Bolo C-61 Forwarder P.S1B Mustang BT-13 Valiant 
8-23 Dragon C-69 Constellation P-6] Black Widow BT-15 Valiant 
B-24 Liberator C-76 Caraven P.66 Vanguard PT-13 Kaydet 
B-25 Mitchell C-87 Liberator Express AT-6 Texan PT-17 Kaydet 
B-26 Morauder jJ-4-F Widgeon AT-7 Navigato PT-19 Cornell 
B-29 Superfortress L-} Vigilant AT-B Bobcat PT.22 Recruit 
B-34 Ventura L-2 Hedgehopper aT eer PT-26 Cornell 
C-43 Traveler L-3 Grasshopper AT Wichita F2A Buffalo 
C-45A Voyager \-4 Grasshopper AT Kanson FAF Wildcat 
C-46 Commando L-5 Sentine AT nkee odie F4U Corsair 
leer AN) 8d iaclia 0-52 Ow AT-14 Yankee oodle aclanaltiiaehi 
C-53 Skytrooper P.40F Warhowk AT-15 Crewmaker N2T Tutor 
C-54 Skymaster P-43 Lancer AT-17 Bobcat OS2U Kingfisher 
C-56 lodestar P.47 Thunderbo = 


PBM Moriner 








American Hammered 
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“Braniff Airways Estimates Each 
Pound Saved Worth 5108 in 1943” 


BOOTS NUTS SAVE UP TO 60 LBS. PER PLANE 


e Although LIGHTER, these all- 
metal nuts are TOUGHER and 
SAFER than other nuts. 


¢ Now used on every type of mili- 
tary aircraft. 


@ Will be standard on commercial 
planes in peacetime. 


¢ Can be used time and time again. 
¢ “QOutlast the plane.” 


¢ Approved by all government avi- 
ation agencies. 


SEND FOR FREE BOOTS WEIGHT-SAVING 
BOOKLET TODAY! Actual weights of over 
250 different self-locking nuts used in air- 
craft, comprehensively reviewed for the 
convenience of aircraft designers, engi- 
neers, operating and maintenance person- 
nel. Copy will be sent you, free, on request. 


SELF-LOCKING NUTS 











(W2S #8-32) This 
all-metal, self- 
locking nut is 60% 
lighter than a com- 
parable fibre nut. 








i) 
a 





Motion Picture—“All Work And No Play"—16 mm 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. H sound—30 minutes. Write for information. 


“Representatives in New York + Chicago + Detroit + Indianapolis + Los Angeles - Kansas City + Dallas + Toronto + Montreal + Vancouver 
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That popular dream of tomorrow’s 
better world is not all fantasy. Many 
factors that must shape it are already 
established—they are fitting them- 
selves together, bit by bit, in an un- 
mistakable pattern. 

Various war perfected materials, for 
instance, will inevitably change the 
American scene. ‘Take N-A-X HIGH 


TENSILE for example. 


o 


Its amazing 








strength and toughness will certainly 
mean lighter weight, less bulky, more 
durable products of peace—more effi- 
cient, more economical planes, trains 
and motor vehicles—better, less ex- 
pensive furniture, home appliances and 
other everyday items that will form 
our future. 

N-A-X HIGH TENSILE and N-A-X 


9100 SERIES STEELS are now em- 


ployed in practically every type of war 
equipment. This wide battle applica- 
tion is indicative of their great versa- 
tility—their phenomenal strength, 
toughness and resistance to impact and 
fatigue—their superior formability and 
fabricating efficiency. 

And these are the prime ingredients 
with which to build important parts 
of a new and better world. 


GREAT LAKES STEEL CORPORATION 


petrort (16), MICHIGAN * SALES OFFICES IN PRINCIPAL CITIES 


pivision of NATIONAL STEEL CORPORATION executive orrices, pirrsBURGH, PA. 


Jetober 15, 1944 
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co. 3¥ ’ : 2 Re en Stay 


Unretouched photo of wet football being kicked; expo. 


WEIGHT ADDED —-NORMAL RANGE REDUCED 


Chances are that kickoff won’t be too successful—a 


soaking wet ball takes on so much weight that it just 


can’t be kicked as far as if it were dry. 


Added weight also affects plane performance. And 
resilient parts—gaskets, packings, seals, hose, diaphragms, 
accumulator bags—may take on weight by absorption 
of petroleum products with which they’re constantly in 
contact. They may swell, too, reducing capacities of hose, 
accumulator bags and other parts. 


That danger can be avoided by using parts made from 
Hycar. Lightweight to begin with, Hycar stays light be- 
cause of its superb resistance to petroleum products. The 
twin problems of absorption and swell are licked. Look 


at this list. You'll see why there is no other material 
directly comparable to Hycar. 


15% to 25% lighter than many other synthetic rubbers 

Closely controlled oil swell to insure dimensional stability of parts 
Operating range from —65° to 250° F. 

Abrasion resistance 50% better than natural rubber 


Minimum tendency to cold flow after taking initial deforma- 
tion, even at elevated temperatures 


All highly important qualities in aircraft applications! 


These properties are essential in resilient materials 
used in the presence of gasoline and oil. If you need help 
in solving your individual problems just write our Tech- 
nical Service Staff. Hycar Chemical Company, Akron 8, Ohio. 


Cave 


Rig. U.S. Pat. Cf 


Hy 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithllic Relbber 


Free—write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 
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The most logical way to “dis- 
pose” of war contract machines 
is to convert them to the pro- 
duction of civilian goods. 


Not all war contract machines 
are convertible, of course, but 
many are, and it is just plain 
good business for all concerned 
—government, private business 
and taxpayers—to rebuild those 
machines and give them a new 
life of productive usefulness. 


Machines often can be converted 
to entirely different operations 
or, by the use of special equip- 
ment, their capacity can be built 
up far beyond the original limits. 
Through the use of special adapt- 
ers, machines of different makes 
can be converted to take identi- 


cal equipment and perform iden- 
tical operations. Sometimes two 
machines can be combined into 
a double-end machine with spe- 
cial tooling for operations beyond 
the scope of standard machines. 


We know the possibilities in 
machine conversion because it is 
a familiar operation in our engi- 
neering department and in our 
plant. We have been doing it for 
years and have converted ma- 
chines for many of the country’s 
largest industries. 


From that experience, we know 
that machine conversion is not 
only entirely practical but that 
it is also the practical solution to 
the three-way problem of dispos- 
ing of government-owned ma- 





YOUNG MAN—IS THIS YOUR POSTWAR OPPORTUNITY? 


In preparation for postwar developments we are contemplating the 
necessary additions to our engineering, drafting and manufacturing staffs. 
Our work provides an exceptional opportunity to increase your knowl- 
edge and experience and to obtain a thorough course of training under 
some of the country’s most competent engineers and shop men. 

If you are one of the younger men who have definite ideas about making 
some phase of the machine designing and building business your life 
work, we invite you to write to our Personnel Manager, outlining your 
experience, ability and aspirations. Your letter will be held in strict 


confidence. 








20 Years of Successful Co-operation with Leading American Industries 


Oc ober 15, 1944 
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What Are You Doing About 
CONVERTING- 


Your War Contract Machines? 


Many war contract machines are convertible to 
entirely different operations for civilian goods pro- 
duction—at a substantial saving in cost and time. 


chinery, getting floor-space for 
the change-over to civilian goods 
production, and getting neces- 
sary new machinery quickly and 
economically. Savings in cost can 
easily amount to one-third as 
compared to the cost of new ma- 
chines and delivery can be ac- 
complished in weeks instead of 
months. 


We will be glad to discuss the 
convertibility of your machines 
if you will write us fully, listing 
your machines and describing 
your proposed products and pro- 
duetion objectives. 


Gh Ly? 


“PRESIDENT 


SNYDER TOOL AND ENGINEERING COMPANY 
3400 East Lafayette ¢ Detroit 7, Michigan 


SAY DER 


DESIGNERS AND BUILDERS OF 
SPECIAL-PURPOSE MACHINES 
FOR HIGH PRODUCTION 
AT LOW UNIT COST 
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cronine Acie i GRIP of the Stover Self-locking Nut is supplied 

termat Clearance Sut tacking by the nut itself. It is the gripof metal on metal. It de- 
rives its power from the elasticity of its own metal for it is in 
one piece with no complicated assembly. 

Examination will reveal that the Stover Self-locking Nut 
is no ordinary nut. Indeed it is a product of exceptional 
precision. No less than sixteen precision machines are 
employed in its manufacture and inspection. 

Today it is eliminating the loosening effect of vibration 
on many types of war machines. Tomorrow it will do the 
same thing for machines of peace. Are you interested? 











Send for descriptive literature and samples. 


The illustration above 
shows a om pay # A Py “* at : — 
orioes , on alee meets Army and Navy -Specifications 
STOVER Self-locking Nut Y y 2p 


on yy SE LF- LOCKI NG NUT @ does the whole job by itself 
section of the nut grips the 


bolt, thereby giving it maxi- 


mum vibration resistance. “IT WON'T SHAKE LOOSE” @ locks at any point desired on the bol! 


@ does no harm to bolt threads 


@ can be used over and over without sub: 
stantial loss of efficiency 


AND MACHINERY CORPORATION @ made in standard sizes and thread: 


from % inch to 1 inch 
Easton, Penna., Bushkill Drive * New York 17, N. Y., 101 Park Avenue 


f Detroit 2, Mich., General Motors Building ©@ costs no more than older-type less eff 
REPRESENTATIVES IN PRINCIPAL CITIES cient lock nuts 
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As the cooling system checks excessive 
high motor temperatures, Dole Thermo- 
stats check the cooling system within the 
efficient operating range. 

The Dole Poppet Type Thermostat is 
particularly resistant to the effect of pump 
pressure and assures a more positive con- 
trol—thus, a quick warm-up, smoother 
performance and a fuller realization of 
gas and oil economy. 


Ta «€ BOoOteE VALVE cOMPAN Y 


LOS ANGELES 


October 15, 1944 





RMOSTATS 


> 1901-1941 Carroll Avenue, Chicago 12, ltlinois 
° PHILADELPHIA 
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INES WHICH MUST NOT FALL 


take advantage of the many exclusive features found 


Utilities, the backbone of modern civilization, have 
long fortified their service with equipment which, 
like their own, must not fail. Theirs is a rugged 
service which calls for the stoutest in men and 
materials ye That this vital industry was among the 
first to adopt genuine Bendix-Westinghouse Air 
Brakes and Pneumatic Controls has been respon- 
sible for many brilliant chapters in the performance 
of this world standard of safety, which has just as 
important a role in your operations »& If you would 


in genuine Bendix-Westinghouse Air Control you 
can take the first step by contacting your local 
Authorized Distributor or by writing direct to the 
manufacturer. This service is maintained in the 
interest of better, safer, more economical trans- 
portation and is yours without obligation. 


BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE COMPANY .. . ELYRIA, OHIO 


x 


AIR BRAKES 


AND PNEUMATIC CONTROL DEVICES 


iT IS SIGNIFICANT THAT AMERICA’S FINEST MOTOR TRUCK 








FLEETS ARE EQUIPPED WITH BENDIX-WESTINGHOUSE AIR BRAKES 



























GRINDING SATISFACTION GUARANTEED 





NUBON has consistently maintained the your needs, with jewel-like accuracy and precision. 


highest standards of quality through its controlled It’s overnight delivery on small internal grind- 





plan of engineering. In a practical sense, this plan _ing wheels or mounted points, if you need them fast, | 
makes our plant part of the laboratory of our cus- and 10-day delivery guaranteed on larger wheels. 


tomers. Nubon wheels, small as well as large, in Our special Bonding Process clips precious hours 


ee aa 


thousands of sizes and shapes are custom made to from delivery time. 


Send for your copy of our new catalog today 





Universal Wheel & Abrasive Corp. 
2630 West Van Buren Street, Chicago 12, Illinois 
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ALDES TRUARC presents a significant 

advance in retaining rings. It spreads or 

contracts without distortion; always re- 
taining its perfectly fitting circular contour. 


For thrust-load fixing, and shaft and hous- 
ing applications, Waldes Truare provides dis- 
tinct advantages over nuts and bolts or wedges 
and washers... it reduces dimension and weight 
-..-Saves material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 





On request, we will gladly furnish samples 
and full data for your tests. 





WALDES KOH-I*NOOR:INC. 
LONG ISLAND’CITY ~- N. Y. 


Sole Manufacturers in U.S.A. 


Canadian Representatives: 
Prenco Progress and Engineering Corporation, Ltd. 
72-74 Stafford St., Toronto 





U. S$. Patent 
Re 18144 
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Think of fluid power as the three-link chain: 
Source—Circuit—Utilization. 

The Circuit is the key Jink. It may go around 
corners and into tight places. It may even be 
vulnerable. Too often it is just taken for 
granted, 

The success of fluid power depends on the 
engineering of the Circuit. That is Parker’s 
business. 

We do the engineering from design through 
to installation. We build the valves and 
fittings and the tools to handle them. 

Our specialized know-how distilled from 
twenty years’ experience with Fluid Power 
System is at your command. 

The best way to get this know-how applied 
co your problem is to ask a Parker engineer. 
Or write direct to The Parker Appliance Com- 
»any, 17325 Euclid Ave., Cleveland 12, Ohio. 
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PARKER SELECTED TO DISTRIBUTE SURPLUS 
WAR STOCKS OF PRECISION VALVES AND FITTINGS 


Recognizing that users of precision valves and fittings 
would be served best by having war surpluses made 
available through an organization with broad appli- 
cation experience, Metals Reserve Company has ap- 
pointed Parker to be a distributing agent. For details 
on type, quantity, specifications and application of 
this very large stock, write, wire or telephone 


PARKER SERVICE AGENCY 


17325 Euclid Avenue Cleveland 12, Ohio 
agent for 


METALS RESERVE COMPANY 





Dap’ 





KER 


A 
PPLIANCE COMPANY 


Cleve, 
AND 
Los A 
NGELEs 
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The girls who work in our plants are 
skilled technicians—and we can prove 
it. For example, the picture shown above 
illustrates one of the many complicated 
assemblies being turned out for war 
needs by our St. Joseph plants. The job 
looks difficult, and it would be except 
for the fact that we have a quarter of a 
century of experience. 





Whitaker workers have the will and the skill 
to produce wiring assemblies to your specifications 


Investigate and you will find that 
Whitaker has the “know how” and 
ample plant facilities to turn out cable 
assemblies, wiring harnesses, and flex- 
ible leads for power and lighting... 
Your inquiries are solicited. Whitaker 
Cable Corporation, 1305 Burlington 
8 Kansas City 16, Mo. ... St. Joseph, 

. Philadelphia . . . Oakland. 


WHITAKE 


Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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WADSWORTH 
FACILITIES 


Die Making 
Jigs & Fixtures 
Gage Making 
Model Building 

Milling 
Drilling 
Turning 
Stamping" 
Screw Machining 
Hard Soldering 
Heat Treating 
Line Assembly 
Polishing 

Lacquering 

Photo Etching 
Silk Screening 

Product Decorating 

Metals Laboratory 

Engineering Design 
Product Design 


CURRENTLY 
SERVING THESE 
INDUSTRIES 


Aircraft 
Automotive 
Bearing 
Clectronics 
Instruments 
Machine Tool 
Small Arms 
Refrigeration 
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- + « built up through half a 
century of leadership in the ex- 
acting Watch Case Industry will 
be available soon to many man- 
ufacturers who will require large 
quantities of small precision 
parts for their postwar assemblies. 

Work of this character is now 
being supplied to many leading 
companies which normally pro- 
duce radio equipment, refrigera- 
tors, automotive parts, precision 
instruments. 

Illustrated are nine small com- 
ponents of an Ordnance assembly 
which Wadsworth furnishes in 
great numbers. The production 
of these pieces, which are held to 
very close tolerances, brings a 
score of special Wadsworth 
facilities into play. 

Wadsworth workers’ feeling 
for precision and their ability 
to get work out on time will 
ease postwat headaches for many 
producers. 


SMALL PARTS DIVISION 


* 


Mads worth WATCH CASE CO., Inc. 


DAYTON, KENTUCKY, SUBURB OF CINCINNATI, OHIO 
PHONE COLONIAL 8194 » (CINCINNATI EXCHANGE) 
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LIGHTEN LIFTING PROBLEMS 
with P&WN Sling Fittings, Hooks and Rings 


DIRECT LINE SWAGED HOOKS 


P& N Direct Line Swaged Hooks 
are made of stainless steel and so 
designed that the load is on a di- 
rect line from the cable. Tests 
have shown their holding factor 
is in excess of cable. Available for 
1/16 to 1 inch cable. 


P&WN CLEVIS RINGS 


Made of alloy steel, these P & N 
Clevis Rings are carefully formed 
to retain the full strength quali- 
ties of the steel. They are cadmium 
plated and will fit any standard 
cable terminal. Available in sizes 
for 1/16 to 1 inch cable. 








SOCKETYPE CABLE TERMINALS 


Stamped and drawn from 41/30 
alloy steel with a strength factor 
greatly in excess of cable, their use 
saves cable—allows cable to swivel 
freely when loose, thus eliminat- 
ing kinking—and also provides a 
smooth foul-free installation. 
Available in both fork and eye 
types to fit cables of 1/16 to 1 
inch diameter. 
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P &2N COMMERCIAL ROD ENDS 


Designed for use with spreader 
bars, P & N Rod Ends are equally 
adaptable to push-pull rods such 
as aircraft throttle controls and 
automotive tie and brake rods. 
Their use allows an unusually wide 
range of adjustment and is posi- 
tive when adjustment is set. Avail- 
able in both fork and eye types for 
1/8 to 1 inch rods. 











October 








KLING ANGLE SHEAR 


ALL MACHINES IN 
THIS PLANT ARE 
EQUIPPED WITH 


‘LINCOLN _ 


CENTRO-MATIC 
LUBRICATING SYSTEMS 


A leading steel fabricating plant in the 
midwest* installed a Lincoln Centro-Matic 
System on one of their large presses. They 
were so impressed with the increased effi- 
ciency provided by the installation that they 
immediately installed Centro-Matic Lubrica- 
tion Systems on all machines, cranes and 
plant equipment that required lubrication. 
This is only one of the many plants equipped 
throughout with Centro-Matic Lubricating 
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Systems. 


Lincoln Centro-Matic. Lubricating Systems 
consist of a number of Centro-Matic Injectors 
—one for each bearing... and a 
hand-operated, or a power-operat- 

ed Centro-Matic Lubricant Pump. 

The systems are easy to install and 

no special tools are necessary. 


I WOULD LIKE TO HAVE FREE BULLETINS 
On Lincoln Centro-Matic Lubricating Systems 


Name___ 
| a ae 
Company_ 
Address___ 


CINCOULN 








PTOLEDO PRESS 
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THOMAS. DUPLICATOR 











Plan today to increase your 

lant lubrication efficiency. 
Bend for these informative 
bulletins. The coupon is 
for your convenience. 


Pioneer Builders of Engineered Lubricating Equipment 
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= lubricant sealing problem individually engineered 


Three decades ago, the automobile was still in its infancy. The unit type seal on which so much of its 
brilliant performance depends today had not been developed. But three decades ago, Michigan 
Leather was already working with sealing problems and mechanical leather packings for hydraulic 


and pneumatic applications and, since its introduction, has been specializing on sealing problems 
involving unit type seals. 


Our engineers have solved, with varied designs of unit type seals, a vast number of sealing 
problems for the automotive, agricultural implement, aircraft and many other industries—starting 
always from the standpoint that adequate and efficient sealing rests primarily on seals designed and 
engineered individually for the conditions involved in each case. 


It is on this basis of scientific approach to effective sealing, whether your case concerns much 
needed improvement in existing designs and production or new products about to enter the design 
stage, that we suggest you consult us. Let us make a thorough analysis of the conditions involved 
and then specify seals designed and engineered especially for your products. 


MICHIGAN LEATHER PRODAMGESCOMPANY 


6317 EAST LAFAYETTE 4 





Re Rei paco 


L SEALS) 


AND 
MANICAL LEATHER Peck 
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that carries with it a Do-ALL 


Designed for tool room and laboratory work. And for precision finishes Test Bar and its own Per- 
on regular production work, it's a natural. formance Tag. 


The Do-ALL is the last word in quiet, vibrationless action—a solid, sim- 
plified piece of engineering that allows operator to sit and watch jobs 


slide through in less time and with an ultra smooth finish not usually . r - 
; ‘ inch finish the grinder will 
found in run-of-mill work. 


The tag shows the micro- 


produce, according to the 
Read the outstanding facts and specifications of this remarkable Surface 


Grinder and its auxiliary equipment— Magnetic Chuck, Selectron, Coolant 
Unit. Dust Collector, etc. Send for illustrated booklet today. Test. 


exacting Brush Analyzer 





Contour Sawing Band Filer 


Soper Grinding Wheels 
Surface Grinders 
LMOUSTRY'S- NEW SET. OF TOOLS 
CONTINENTAL MACHINES, INC. 
1323 South Washington Avenve © Minnecpolis 4, Minnesota 





Sales & Service Offices: Baltimore, Boston, Chicago, Cleveland, Denver, Detroit, Erie, Houston, Indianapolis, Los Angeles, 
Milwaukee, Minneapolis, New Orleans, New York, Orlando, Philadelphia, Pittsburgh, Rochester, Rockford, St. Louis, 
Son Francisco, Seattle, Toledo, Tulsa, West Hartford. 
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Playing Hunches Is No Way to Assure Casting Quality 


Quality control in the fabrication of parts is the key to 
dependable performance of stressed parts, as well as 
those subject to high pressures. Variations in casting 
quality may have a marked effect upon the performance 
of your product. High power, high speed, and safety 
make unrelenting demands upon casting quality. Uni- 
formity in casting quality permits the use of a much 
lower factor of safety in designing, hence lighter weight. 


In permanent-mold-castings you can obtain casting 
quality in the precise degree required to meet a given 
service condition. In the “as cast” condition, permanent- 
mold-castings possess higher strength than sand cast- 
ings. This strength can be increased by heat treatment to 
a point that cannot be equalled by castings made by any 
other process. In permanent-mold-casting, the design of 
a part is the governing factor in obtaining the utmost 
of the excellent physical properties and heat treatment 
potentialities of aluminum alloys, particularly 
when taking advantage of the savings available 
through the use of metal from remelt sources. 


perMold 


When parts have been designed especially for perma- 
nent-mold-casting techniques, rather than for com- 
mon sand casting procedures, no compromise in cast- 
ing quality has been necessary. Furthermore, the low- 
est piece price for each part has been realized, because 
mass production with minimum scrap loss in machin- 
ing or other processing is possible with properly 
designed permanent-mold-castings. 

A correct combination of physical properties underlies 
sound casting quality, The vital element in obtaining 
sound casting quality is skill and experience. 


Through 23 years of technical and foundry prac 
tice, Permold metallurgists and foundry technicians 
have acquired a practical knowledge of how to 
obtain sound casting quality with various alum- 
inum alloys in permanent-mold-castings, Ask a 
Permold Engineer or Metallurgist how to make 
quality control on permanent-mold-castings 
result in lower costs and a marked improve- 
ment for your product. 


THE PERMOLD COMPANY 


820 West Liberty Street e MEDINA, OHIO 
in the Cleveland Industrial Area 
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Have Proved Their Value 
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In Every Industry! 








They are standard equipment on many of 


the finest combat and transport airplanes, 





on high performance surface ships, and 
other types of equipment. They are giving 
reliable, trouble-free service under every 


conceivable condition and in every kind of 





installation from engine exhaust systems to 


refrigeration equipment. 











Ag RMAWN 


PRODUCTS CO.Inc 


940 WEST REDONDO BOULEVARD 
INGLEWOOD oak a 2 a ae 
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Fabricated by Us for 
Other Manufacturers 


@ This picture shows only a few of many 
different kinds of metal tubing and stamp- 
ing assemblies—fabricated by Noblitt- 
Sparks—to go into the products of other 
manufacturers. But this may suggest some- 
thing that our company might make for 
your company—now or later—to your 
advantage as well as ours. 

Noblitt-Sparks makes and forms metal 
tubing into any shape—welds it to other 
parts stamped from metal — assembles, 
plates or paints the entire unit—ready to 
go into your product. 

With 11 plants and 25 years of expe- 
rience in manufacturing, Noblitt-Sparks 
may have exactly what you need in engi- 
neering assistance and production facili- 
ties. When you have a specific job in 
mind, write or call... 


Bost Sele 


Vice-President and Director of Ma, ufac urer’s Parts Division 


MOBLITT-SPARKS INDUSTRIES, INC + COLUMBUS, IND. 


NOBLITT-SPARKS 


INDUSTRIES 


FABRICATORS OF METAL TUBING AND STAMPING ASSEMBLIES TO MEET YOUR NEEDS 
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SCREW CUTTING LATHE 


BECOMES A TURRET LATHE 
WITH THIS ASSEMBLY 
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FOR MAXIMUM EFFICIENCY, 
USE THESE STANDARD 
LOGAN TURRET LATHES 


With the Logan 6-Position, Self Indexing 
Turret: Assembly, your present Logan 


Screw Cutting Lathe becomes a dual pur- 





pose lathe of sustained accuracy, equally 
dependable for general purpose work, or 
for high speed production. The Logan Tur- 














ret Assembly will fit the bed of your screw 
cutting lathe perfectly, so that tailstock 
and turret are interchangeable to meet the 
job in hand. To guarantee accuracy, the 
Turret Assembly is shipped to you rough. 
bored to 9/16” so that you can finish bore 
it to 5/8” from your own headstock. Check 


with your Logan Lathe dealer regarding the 


LA-25 Double Tool Post Cross Slide 


advantages and the economy to be gained 





“DOUBLE TOOL POST by equipping your present lathe with the 
CROSS SLIDES Logan Turret Assembly. 


For use in connection with the Turret 
Assembly. No. LA-29 is interchange- 
ble with your present Compound 


Rest. No. LA-25 fits on bed of your 
present lathe. CHICAGO 30, ILLINOIS 


: [ae oo A NAME TO REMEMBER WHEN YOU THINK OF LATHES 
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GEARGRIND MACHINE 
Solves Unusual Feoblems 





ot 


GRINDING WHEEL Be FILLETS 
SHOWN RAISED 
OvVT OF WORK 


1S" RADIUS 
BOTH SIDES 


7” ROOT 


PORTION RADIVS 


OF RING _ 


y brani WORK consists of a cam-like ring with both uni- 
form spacing and large gaps between the cam lobes 
in which the root radius is finished by overlapping cuts 
of the grinding wheel. 


Trimming the grinding wheel, having five radii, is ac- 
complished with only three diamonds in a special two- 
stage automatic trimmer. In the first stage, both sides 
of the wheel are trimmed to a true 15” radius, using radius 
arms one-quarter the length of the radius. In the second 
stage the root radius and small fillets are trimmed auto- 
matically, all five radii blending perfectly. 


This set-up enables the manufacturer to achieve the 
necessary production on these rings, with the close toler- 
ance required and the fine ground finish associated with 
GEARGRIND machines. 


Our engineering department is glad to discuss all prob- 
lems which involve new applications of Formed Wheel 
Grinding. We design and build special GEARGRIND 
machines for special purposes, as well as the standard 
machines for the production of external and internal 
gears, external and internal involute splines, straight 
splines, serrations and racks. 








Standard GEAR. 
gh ae 
ead, a. 

skip index ring. 


W, 


tents GEAR- 
GRIND automatic, 
two stage trimmer. 
Dresses as 
wheel for two 15 
radius sides, 7” ra- 
dius root and two 
\%”" radius 


Manufacturers 
of the 


RZEPPA 
Constant Velocity 
Universal Joint. 
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Foamex seats can take the darndest pounding. One 
set of cushions has groaned under a six-foot 
225-pound driver for over 300,000 miles now. 

Those seats are just as plump and unruffled as 
the day they came out of the Firestone plant. 

But the beating it can survive is not the most 
wonderful thing about Foamex seating. The same 
Foamex that gives comfort to a heavyweight will 
cushion a featherweight just as luxuriously. 

Foamex floats folks on millions of super- 
buoyant, air-breathing latex cells—so sensitive 
they can cradle a baby tenderly . . . so resilient 
they can’t pack hard under the weightiest burdens. 


@TRADEMARK 





ANOTHER CONTRIBUTION TO A BETTER WAY 
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You can plan all this ease into postwar vehicles 
and still be perfectly easy about maintenance. 
Foamex will outwear the car, truck, or plane. Each 
seat or back is one molded piece, with no loose 
innards to lump or sag out of shape. 

The best proof of this Firestone latex foam’s 
great cushioning quality is its war use—shielding 
men and instruments from concussion. 

That’s how all Foamex will be used till Victory, 
of course. So mind if we hold your orders till then? 

P. S. For completely modern seating use 
VELON,* Firestone’s new wonder fabric. Makes. 
smarter colors practical. 


uo i restone 





MONDAY Over nec 
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at PLASTIC MOLDING 
DAES este METAL STAMPING 


=a PLASTIC ..AMETAL 


America’s largest Industries are benefiting by our experience 
in both Plastic Molding and Metal Stamping. The METAL 
SPECIALTY CO. offers you this unique service combination. 
Our alert, experienced Engineering and Designing staff keeps 
abreast of the rapid changes in material and production 
methods, for both Metal Fabricating and Plastic Molding. 
PLASTIC MOLDING DIVISION ... All thermoplastics from a fraction of an 


ounce up through 18 ounces per shot. 


METAL FABRICATING DIVISION . .- In all heavy and new light metals. 


Drawing. Coining, Stamping. Welding. Rolling. Forming. 


TAL SPECIALTY CO 


PLASTIC MOLDING 
METAL STAMPING 


ESTE AVE. - CINCINNATI 32 - OHIO 


BRANCH PLANT — SOUTH L ST., RICHMOND, IND. 
SALES OFFICE —W. GRAND BLVD., DETROIT, MICH 
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What! Let a butcher yank a tooth? Not by a long shot! Na- 
turally, you'd make a quick bee-line for the nearest dentist. 


It's just as natural to go to a milling machine specialist when 
in need of arbors and accessories. Kempsmith has specialized 
in the design and manufacture of milling machine equipment 
for more than a half-century. This wealth of technical expe- 
rience is built into all Kempsmith Arbors and Accessories. 


Available in all popular sizes and types, and adaptable to any 
make of milling machine with standardized spindle, Kemp- 
smith Arbors and Accessories are regularly carried in stock 
for immediate shipment. 


Mail coupon below for new Kempsmith Arbor Bulletin. 


Buy Your Arbors from an 











Precision Butll A lilling Machines Since 4888 


NEW ARBOR BULLETIN 


D. seri - complete Kempsmith ee 
li e of Arbors and Accessories. Also 

gi es you helpful information on 

hc w to keep your arbors in condi 
ticn. Fill in and mail coupon — to-— 
dey. No obligation. ce 


THE KEMPSMITH MACHINE CO. 
1825 South 71st Street, Milwaukee 14, Wis., U. S. A. 


YES, I’m anxious to get the right type of arbor for my mill- 
ing machine. Send me copy of your Arbor Bulletin No. 116. 
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Lan $ a port from a Jap Zero 


Ste of OURS 


Johnny Pafford worked in the Inspection Department at 
National before he went to work for Uncle Sam in an anti- 
aircraft unit. Curious to see how the Japs’ aircraft bolts 
compared with ours, he removed one from a Zero shot 
down over the New Guinea beachhead where he landed, 
and sent it back to us. 

Examination shows that the cut thread has a close pitch 
tolerance, and the nut fits well. The quality in general, 
however, is poor compared with AN and NAS standards. 
The Jap bolt is not pointed and lacks a washer face under 
the head. It was evidently used with a lock washer, which 
is not regarded as good practice in our planes. 

Checking on the comparator shows that the hex is out 
of line. The cotter hole is drilled at a point which is inaccessi- 
ble when the nut is in a normal position. The nut is crudely 
made with no chamfer or washer face, simply a hex slug 
drilled and tapped. 

We regard this comparison as significant simply because 
it portrays graphically one 




































This new catalog of 


National Aviation Products detail out of hundreds in 
is the most complete cats” which the basic quality of 
ENERS ever published. American planes excels that 


For a personal copy, please 
address a request on your 
company letterhead. 


of the enemy. 
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Lightweight Fighter ait a Xpockoul Fanch 


Highly mobile, but durable, accurate 
and with heavy fire power—that’s 
the 105 mm. howitzer—today’s artil- 
lery “work horse”. 


It can be transported by light boat, 
and set up in less than a minute. It 
fires four 33-lb. shells a minute at a 
velocity of 1550 feet per second ina 
flat trajectory or a lobbing arc. 


But with each “punch’’, tremendous 
pressure is generated within the 
breech ring. Hence, this part must 
be virtually flawless, lest some minor 
imperfection initiate a crack and 
result in dangerous failure. 


Thousands of 105 mm. breech rings 
have been made of Republic Electric 
Furnace Steel—the steel that is as 
CLEAN and SOUND as the most ex- 
pert furnace practice can make it. 


Through their consistent uniformity 
in high physical, chemical, work- 
ability, hardenability and perform- 
ance values, “targeted” to narrow 
specifications by the close control 
ovtainable only in electric furnace 


October 15, 1944 


melting, these fine steels have helped 
make possible many of our world- 
leading implements of war. 


Through their soundness and free- 
dom from imperfections, they have 
helped reduce rejections at final in- 
spection and consequent loss of vital 
time and money. 


Through their homogeneity—their 
freedom from practice-upsetting var- 
iables—they have helped manufac- 
turers obtain maximum results from 
mass-production methods. 


REPUBLIC 


These same steels will help put 
“sales punch” into your peacetime 
products and knock down production 
costs. ARepublic metallurgist—armed 
with the experience of the leader in 
electric furnace steels—is ready to 
tell you how. When may he call? 


REPUBLIC STEEL CORPORATION 


Alloy Steel Divisione Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manuf: Division e Culvert Division 
Niles Stee! Proaucts Division e Steel and Tubes Division 
Union Drawn Steel Division « Truscon Steel Comoeny 
Export Department: Chrysler Bldg., New York 17, N. ¥. 


ELECTRIC FURNACE STEELS 
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Postwar Planning. This intricate set-up 
shows an experimental part mounted on a Tilt- 
ing Rotary Table designed for use with the 
Pratt & Whitney Jig Borer. The part is set up 
on a sine bar positioned by P&W Hoke Pre- 
cision Gage Blocks. The tilting and rotating 
features of the table enable the operator to 
check accurately the compound angle at which 
this hole (and some of the others as well) has 
been bored. 


MERICAN industry is going to school. It has been taking a post-graduate course since 
A December 7, 1941. Under the constant pressure and well-nigh impossible demands of 


war production American manufacturers have learned countless new lessons. 

Now, gradually, these lessons are being applied to the thousands of peacetime designs 
on engineering drawing boards as American industry readies itself for the gigantic change- 
over to post-Victory production. 

Fitting inescapably into this over-all picture are Pratt & Whitney’s scores of machine 
tools, small tools, gages and basic measuring equipment. These are the manufacturer’s 
“right arm.” Wartime demand for greater accuracy and still finer precision is carrying 
over to peacetime production ...and Pratt & Whitney equipment is being relied upon for 
increasingly intricate set-ups like the one pictured here. In fact, an 84-year record of un- 
failing accuracy, swift adaptability, and solution of the most complex problems — has made 
P&W equipment invaluable in “the shaping of things to come.” For any problem you may 
encounter involving machine tools, small tools, or gages, put Pratt & Whitney to work on 


it — with confidence. 


PRATT & WHITNEY 
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They make your screw machine parts exactly as you want 





them—these men of Tourek’s Production Staff! Rich in 
years of experience... working with the latest and most 
complete equipment ... and backed by Tourek’s near 
quarter century of successful screw machine parts 
manufacturing, they are able to find the most effective and 


economical methods of production. They work to 








your blueprints to make parts for you in any type of 
metal, in any size from 1/16 to 2-5/8 inches. If you have 


a screw machine parts problem—Take It To Tourek! 


J. J. TOUREK MFG. CO. 


4701 W. 16TH STREET CHICAGO 50, ILLINOIS 


inn 
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MAKERS OF THE FAMOUS 
TOUREK BALL JOINTS 
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THE SALESMAN 
WILL HAVE A 
JOB TO DO 


* His duty will be to get orders. That’s the only way 


business can be kept going, and profits made. 

Let’s take a look at his postwar job. 

He will have two important things to sell—the 
reputation of his firm and its products, and his price. 

The salesman, or the sales manager, who expects 
all prewar customers to come right back into the 
fold may be due for some surprises. 

For there are new competitors now getting 
ready, and old competitors will have improved 
products, and maybe better prices. 

There are two ways Acme-Gridley Automatics— 
Bar and Chucking—can help salesmen be more 
productive. 

They help to produce better merchandise by 
turning out milled parts of greater precision. 

And they help to produce lower selling prices by 
turning out precision parts faster, and therefore 
AT LOWER COST. 

Let us discuss with you the sales value of using 
more Acme-Gridley Automatics. No obligation— 


just tell us when you are ready to talk. 
She 
NATIONAL ACME 
eo ae Company 
highest spindle speeds 


and fastest feeds modern 
cutting tools can withstand. 


CLEVELAND ° OHIO 
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, INFORMATIVE BROCHURE 


ENGINEERING 


@ new technique in steel working that will 
save time and expense in fabrication of 
your metal parts, fully pictured and de- 
scribed in this colorful brochure. Write 
for it TODAY. 

















We've earned two Stars in our 
work for Victory. DO YOUR 
PART WITH WAR BONDS! 


WE'LL DO 


BILLIONS 


GOOD TURNS 
THIS YEAR! 


@ The SPUNSTEEL automatic roll-forming 
lathes will continue to produce fan and gen- 
erator drive and driven pulleys for war equip- 
ment until complete victory. But at the first 
notice of resumption of civilian goods manu- 
facture, we will be ready to do you a good 
turn on special designs for unusual adaptations 
of pulleys . .. and keep on doing good turns 
... billions of them. , . to serve your specific 
needs with a product engineered to fit. Con- 
tracts are invited on units which will use all or 
part of our extensive stamping, brazing, weld- 
ing, and assembling facilities in addition to 
patented automatic roll-forming. Write on 
company letterhead for brochure describing 
SPUNSTEEL accomplishments. 








CORPORATION oe 


2040 DUEBER AVENUE, S. W. - CANTON 6, OHIO 
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With Standard (Universal-purpose) Carboloy Tools in your tool crib, 
you are prepared to meet your carbide tooling requirements in three 
ways: (1) You can use Standards “‘as is’”’ for a large percentage of your 
general machining; (2) you can quickly grind minor variations when 
required; and, (3) for emergency tooling, you can adapt Standards to 
highly specialized shapes, even intricate forms, to meet urgent needs. 
Modern techniques for grinding carbides (training film strip available) 
permit amazingly rapid grinding. Conversion to special angles usually 
requires but little more than ordinary regrinding of dull tools. 


Hundreds of leading plants have found Standard Carboloy Tools 
the answer to maximum convenience and economy in carbide tooling. 
Available in 10 styles, all commonly used sizes, and 5 grades for cut- 
ting steel and all other metals and non-metallics. 


CARBOLOY COMPANY, INC. 
11151 E. 8 MILE AVE., DETROIT 32, MICHIGAN 


Birmingham ~- Chicago - Cleveland + Detroit - Los Angeles - Milwaukee + Newark 
Philadelphia - Pittsburgh - Thomaston 
(Also sold through many leading Mill Supply Distributors) 


CARBOLOY cose: 


TRADEMARK 


"You ALWAYS Get Standards FASTER Than ‘Specials’” 
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WELLS No. 8 


ming 10 Steel 


... get a Louw Cost. 
Versatile WELLS 


A Wells is a handy tool to have around where 
there are miscellaneous sawing requirements. 
In the first place it will cut most any metal of any 
shape you can get into the saw—and it is simple 
to move about on casters or a dolly. It cuts 
accurately and efficiently . . . is economical to 
operate and costs little to buy. Of course, a Wells 
is a handy production saw too, for steady, con- 
tinuous work—but it is such a capable all-around 
cut-off tool that most any plant can use one to 
advantage. Ask your Supply distributor or write 
us for complete details. 


SPECIFICATIONS: 


CAPACITY: Retangular . 8'x 16" (Special Guides) . 5°’ x 24’ 
ROUNMG 6 6 ohhe iets él. Tost bot Teer 
MOTOR: . . . . . . - + « + YQH.P. current optional 
Pes (a7 « 14D bo hE . Selective 60, 90, 130 ft. per min. 
WHGHT: . . « « . « «+ « Approximately 750 Ibs. 





October 15, 1944 


Products by Wells cre Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
101 JEFFERSON ST., THREE RIVERS, MICHIGAN 
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Breaking away from standard formula 
and specification, Fuller engineers 
blazed a new trail in the manufacture 
of automotive transmissions. Through 
extensive design research they discov- 
ered that tooth-shape has a definite bear- 
ing on the strength and wear-life of the 
gear train... that proper shape pro- 
duces a more quietly running set of 
gears, therefore, an easier shifting, 
longer lasting transmission. Today 


this is no longer a theory, but a well 





established fact which you will dis- 
cover in those trucks equipped with 
Fuller transmissions, FULLER MAN- 


UFACTURING Co., Kalamazoo, Mich. 


Transmission Division 
Unit Drop Forge Division, Milwaukee, Wisconsin 
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After 
(Number of | Deepfreeze 
pieces mo- Cold 
Operation Tool chined per | Treatment | Increase 
grind) .. 
Milling foot pads on chrome | 414” end mill 40 84 NOR 4 
moly steel motor mound 
Drilling. 338 holes in alumi- | No. 29 drill 112 280 150% | 
num airplane fin No. 21 drill 54 108 pred . 
,” drill 82 164 ~ 
No. 41 drill 144 288 100% 
Drilling 16 holes in chrome | No. 45 drill 8 50 525%. 
moly steel motor mound 
Drilling 12 holes in chrome | Combination 60 140 133% 
moly steel side plates of | 236¢,4’' drill : 4 
motor mound and 44” reamer : 4 
Drilling 2 stainless steel parts F drill 200 300 50% 
Drilling holes in buck board| No. 30 drill 10 1.5: 3% 220% 
for gun turret 
Average Increase in Tool Life on 6 Typical Jobs in This Plant... 165% | : 
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Get these zee Additional Facts... 


Cold treating is a comparatively new science, and has 
developed tremendously in recent months. All the latest 
authentic information on how and where to use sub-zero 
temperatures is contained in ‘Cold Treating Practice’’— 
a 40-page illustrated booklet that will be sent upon 
request. Ask for Bulletin No. 1-4. 
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Manufacturer Averages 165% 
Increase on Six Typical Jobs... 


The increased tool life obtainable by means of 
Deepfreeze cold treatment is being demonstrated 
every day in actual, practical applications like 
these six typical jobs from a large Mid-West 
manufacturer. 

When tools were subjected to sub-zero tem- 
peratures in a Deepfreeze Cascade —120° F. 
Industrial Chilling Machine an average increase 
of 165% was recorded, based on the number 
of pieces it was possible to machine before re- 
sharpening the tool. Equal or longer life was 
obtained from subsequent grinding in most cases. 

The cold treating procedure employed at this 
plant is as follows: 


1—Heat part to approximately 300° F. 


2—Allow to return to room temperature (approximately 
100° F.). 


3—Chill for 2 to 6 hours at minus 120° F. in a Deepfreeze 
Cascade —120° F. machine % full of methylene 
chloride convection fluid. 


4—Allow to return to room temperature. 
Repeat cycle six times. 


Deepfreeze industrial chilling units make equally 
profitable results possible in every factory, job- 
ing shop and heat treating plant. The process is 
easy and economical to use—results are positive. 


In addition, Deepfreeze sub-zero equipment is 
being used effectively for shrink-fit assembly, 
stabilizing of gauge blocks and lapping flats, in- 
strument testing at low temperatures, and other 
industrial work. 


Put this valuable process to work in your plant. 
Learn what it is doing for others—and what it 
can profitably do for you. Write for this new 
40-page booklet of actual performance data, 
applications and latest procedure. 


Only Motor Products can make a “DEEPFREEZE” 








CEDITEEIE 


TRADE MARK DEEPFREEZE REGISTERED UNITED STATES PATENT OFFICE 


ial Chilling Equipment for Shrinking, Testing, Hardening and Stabilizing Metals 

















2314 DAVIS STREET 
NORTH CHICAGO, ILLINOIS 


Division of Motor Products Corporation, Detroit, Michigan 
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In Corrosion Resistance ... Light- 


Since June, 1942, 30 PANELYTE Plastic Fan Blades 
have been in operation atop a midwest municipal 
works — without developing corrosion spots or other 
defects! Outdistancing performance of aluminum or 
metal-sheathed wood, light-weight PANELYTE (spe- 
cific gravity only one-half that of aluminum) cuts 
equipment costs by permitting low starting current 
urge and, by lessening bearing loads. 


Low coefficient of friction prevents roughening of 
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| eight Strength ... Long Trouble-Free Service 


blade surface, while greater internal damping reduces 
noise. Precision molding makes blades interchange- 
able ...saves production time and expense. 

PANELYTE engineers are ready to work with you 
in the application of paper, fabric, wood veneer, fibre 
glass and asbestos base thermo-setting laminated 
plastics, and to discuss the mass production of intricate 
fabricated and molded parts. 


Write for factual “Data Book” 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 


St. Lovis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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This new booklet on Metal Quality will help 
you to obtain the exact qualities needed to meet 
a specific service requirement. How you utilize 


development of metal quality is described and 
illustrated in a manner that provides guidance 
for design engineers, metallurgists, production 


metal quality to insure the dependable perform- 
ance of operating mechanisms, under a wide 
variety of operating conditions, will determine 
your progress under peacetime competitive con- 
ditions. Metal quality can be developed 
to the exact degree required to meet a 
specific service condition, and this book- 
let presents many examples that prove it. 


Beginning with the cast steel ingot, the 


and management executives, whose task it is to 
determine the metal quality required for safety 
and dependable performance. In this booklet you 
will find, for the first time, factual information 
on metal quality as developed to its maximum 
in forgings. All who desire to utilize fully the 
advantages of forgings should find this booklet 
valuable for reference. Ask your source for 
forgings for a copy of this booklet, or write direct. 


DROP FORGING ASSOCIATION 
605 Hanna Building ¢ Cleveland, Ohio 


Please send booklet on "Metal Quality—How Hot Working Improves 
the Properties of Metal.” 


Name 


Position 


Company 


Address 





ER a . State 


Please attach this coupon fo your business letterhe-- 
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BB on-the-job illustration of a Yoder Slitting Line tells a 


metal production man a fairly complete story of the effec- 


tiveness of Yoder equipment on large scale slitting. Further 


facts important to both owner and operator are these: 


Yoder slitting lines are engineered for easy loading of even the 





heaviest stock coils...for quick, simple set-up—for uniformly 
accurate and properly wound finished coils and simplified un- 
loading. Full synchronized control of all units is at the operators 


fingertips. We have a bulletin that will give you full details. 


Y. MACHINERY ©THE YODER CO., 5500 Walworth labors Ohio, US. 


AUTOMATIC 
FLYING 


3 5 eh A onl cael on 
SLITTING LINE ERERE 
(@ia ce T 


i a (D2 - ROLL 
RECOILER BENDER Gees ey) FORMING sci 
COMPLETE TUBE L* F 


MILL 








n the 
yrmly 
d un- 
‘ators 


stails. 


iio, U.S. 


p 


cul 
7 


October 15, 1944 


LC Over the Wo 


Sa = een 


a eae 


ie 
4 


r 
te Ey, . 
ss one, ‘ 


MIDLAND Air Compressors on Amphibious “Ducks” 


The Army 22 ton 6 x 6 Amphibious Truck 
—the famous “Duck’”—has been in every 
invasion in the Pacific and in Europe. .These 
trucks that travel both land and water caused 
enemy eyes to bulge with surprise as they 
plowed ashore—and kept on coming. 


These Army “Ducks” are equipped with 
Midland 92 cubic foot air compressors for 
inflating the tires after the vehicle has 
passed over the soft sandy beaches and 
reached firm terrain —a spot where equipment 
must be dependable. 


This is the same type air compressor that is 
the heart of every Midland Air Brake installa- 
tion—furnishing power for positive braking 
under all conditions. 


All over the world—on Army ‘“Ducks’’—on 
trucks operating over the toughest rources— 
Midland Air Equipment has proved its 
dependability—proved its advanced design, 
thorough engineering and sturdy construction. 


THE MIDLAND STEEL PRODUCTS CO. 


10603 MADISON AVENUE, CLEVELAND 1, OHIO 
> 


Export Department: 38 Pearl Street, New York City \ 


MIDLAND 


COMPRESSORS - 


AIR EQUIPMENT 


POWER BRAKES > 


CONTROLS 
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It’s the Laboratory Behind the Product . . . that Guarantees Results 


Txe the best ingredients obtainable, 
compound them under relentless labora- 
tory control, toss in a pinch of “know 
how’, add 18 years of chemical manu- 
facturing experience—it’s the recipe 


that produced the McAleer tailored-to- 


On your next problem involving burr- 
ing, polishing, buffing of metals or 
finishing of plastics, let McAleer pro- 
vide the answer with a quality-con- 
trolled composition formulated to do an 


exacting job, do it well and keep on 


fit-the-job bar of composition shown Rigid Laboratory Control doing it as long as the need exists. 
insures uniform quality 


above. in every shipment Standards protect the manufacturer of 


Though sold by the pound, this production finishing 
material represents a value far beyond purchase price 
to its User. The value? Extra performance on the 
job, less waste, elimination of rejects, greater work 
output and lower operating costs. 


materials which are buffed or polished; but when 
your compositions bear the McAleer trade mark, you 
get more than standards—you are protected all the 


way. Use the laboratory behind the product for results. 


Use McAleer. 


On the Transportation Front, McAleer Rubbing Compounds, Waxes, Polishes and Cleaners 
help to maintain the After-Victory-Value of thousands of America’s Cars, Trucks and Buses. 


MANUFACTURING CO. 


Manufacturers of Quality-Controlled 
Finishing Materials, Military Aircraft 
Sub-assemblies and Pyrotechnics .:: 


A ROCHESTER, MICHIGAN 
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COMPAR MEETS the triple threat 


In spraying 


HOT DOPE 


URING “hot dope” applications, Resistoflex 

spray hose* is called upon to ward off a 
triple threat: (1) the corrosive action of the 
solvent it must carry (2) the heat of the solvent 
(3) the erosion caused by the flow of hot corro- 
sive solvent through the hose. 





Resistoflex has won wide acceptance in aviation 
maintenance shops as a “hot dope” spray line 
because compar — the heart of the Resistoflex 
hose — meets the triple threat of corrosion, heat 
and erosion. 





ts 


With a different formulation of the compar 
tube*, Resistoflex hose is also used extensively 
as fuel, lubrication and hydraulic lines; carrying 
high-octane gasolines, oils and hydraulic fluids 
without ever swelling, rotting or sloughing-off. 


urT- 
or 
In still anotherform, compar has been fashioned 
into safety clothing. Compar gloves, caps, smocks, 
aprons, etc., have been designed to protect those 
who work with toxic organic solvents against 
skin disorders. 


pre )- 
CON- 
») an 


on 


So, whenever oil, gasoline or other organic 
solvents create an erosion or corrosion problem 
in your shop, we suggest that you consider the 
possibilities of compar. Drop us a line and we'll 
be glad to send you full details. 


r of 


hen 





you 
the 
ilts. 





*THE TUBE IS THE HEART OF THE HOSE=— 
INSIST ON ITS BEING COMPAR 


RESISTOFLE 


RESISTOFLEX CORPORATION - BELLEVILLE 9, N. J. 
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A REMARKABLE 
MECHANICAL 
PRESS 


— practically indestructible! 







The Chambersburg Steel Side 
Press, in Single or Double 
Crank Types, was designed 
originally for trimming opera- 
tions in Forge Shops. But its 
sturdy construction and pat- 
ented Steel Side Frames give 
it a strength, rigidity and 
versatility that have greatly 
widened its application. 






Detail of 
Interlocking 
Side Frame Construction 











































INTERLOCKING 
FORGED STEEL SIDE 
CONSTRUCTION 


(PATENTED) 
Surprising strength and 
rigidity is attained by the 
side frame construction. 

| The tongue-and-groove 
construction binds base, 
forged steel uprights and 
yoke into a rigid unit. Com- 
pare with non-rigid con- 
struction in other presses. 





It is ideal for all forms of blanking, punching, 
binding and shaping operations. Easily acces- 
sible, front or back, protected by all the latest | 
safety devices, the Chambersburg Steel Side 


Press has proved itself in continuous operation, 






























low power consumption and minimum floor 


space. 
Write for Bulletin 208-A 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 


CHAMBERSBURG 


HAMMERS - CECOSTAMPS - PRESSES 
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Basic and Simple as 
the Fall of Night! 


Underlying the operation of the Bendix Starter Drive is \ 

a principle so basic, simple, and fundamental that it is \ 

readily adapted to the requirements of virtually any type \ 

of vehicle. Used on automobiles, tractors, tanks, trucks, \ 

jeeps, PT boats, and even helicopters, the total Bendix \ 

installations exceed 60,000,000. \ 
Behind the widespread acceptance of Bendix Starter \ 

Drives are such important advantages as these: impos- \ 

sibility of damage by accidental engagement of the starter \ 

pinion; higher break-away torque which gives increased \ 

cranking power; rugged, durable construction; low-cost, \ 

highly efficient operation. \ 


Bendix Drive 


ECLIPSE MACHINE DIVISION 


BENDIX AVIATION CORPORATION, ELMIRA, NEW YORK 
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Gramps blew his own horn but he had to 
reach for it, adding to the many discomforts 
which marked the early days of motoring. We 
moderns touch a metal ring at our fingertips 


and out comes a “clear-the-way” that puts to 
y . P j : a The modern automobile horn 
shame the haughty honks of the motorist of old. SE aed —, A . is Anand bet acer sam. ae 


horn ring on the wheel is the 
answer. It serves the interests of 
public safety and the motorist as 
well, permitting the driver to 
keep both hands on the wheel. 


THIS AUTOMOBILE HORN RING IS A 
ZINC DIE CASTING 


Produced by Continental Die Casters this beautiful horn ring has 
been “cored out”, as shown by “X” in the illustration on the left, 
to cut weight and cost by reducing the amount of zinc usually used 
more than 50%. The coring process does not affect the strength of 
the casting, it affords greater freedom of design and finer finishing. 


Although Continental Die Casters are still in full War produc- 
tion, we are looking forward to post war opportunities. Our post 
war services are at your disposal for planning precision die castings 
in quantities at tremendous savings in production costs. 


CONTINENTAL DIE CASTING CORPORATION 


SUBSIDIARY OF F. L. JACOBS CO. ; 
9615 GRINNELL AVENUE DETROIT 13, MICHIGAN © 
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LDISSTON 


for dependability in 
STANDARD ALLOY STEEL 


(Including National Emergency Steel Compositions) 








These steels are made by modern 
tool steel practice in electric furnaces. 
Careful selection of materials, 
precise control and expert 
supervision result in an exceptionally 
sound and clean product which 
measures up to the Disston 


standards of quality. 


HENRY DISSTON & SONS, INC., 1031 Tacony, Philadelphia 35, Pa., U.S. A. 
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VAPOR DEGREASING*? 


Modern vapor degreasing 


methods utilize the chemical and THIS METHOD... 


], Thoroughly removes grease and oil 
from metal parts of any size or shape, 


ethylene or Perchlorethylene and usually in a minute or so. 


physical properties of Trichlor- 


specially designed equipment to 2, Produces parts clean, warm and dry 
—ready for inspection, assembly, fur- 


save time and cost in the rapid, ther fabrication or finishing of any 


efficient removal of grease from type. 


metal parts. Vapor degreasing has 3. Minimizes finishing rejects because 
vapor reaches and removes grease and 


helped speed up war production. oil from deep draws, holes and places 


7 which lmost i ssible. 
In postwar production, it will ich are almost inaccessible 


, Reduces risk of damage to delicate 


prove invaluable as a basic aid to parts. 


faster, more economical produc- can be used alone or as a part of a 
tion of better peacetime products. process flow line. 


, Utilizes compact equipment that fits 


“METAL DEGREASING— STANDARD PRACTICES” * into small space. 


~— ASING This new booklet, prepared by Du Pont 
\ inconsultation with equipment manu- 
facturers, outlines the fundamentals oj 

safe and efficient operation of vapor de- 

greasing machines. Copies on request. 


|, consumes only small quantities of sol- 
vent. Contaminated solvent is recov- 
ered economically for re-use. 


Uses the absolutely pure vapors of a 
*non-flammable solvent as a cleaning 
BE INFLATION WISE! Don't pay more than ceiling prices! medium. 

Don't buy on the black market! KEEP PRICES DOWN! 

at eae 9, Simplifies cleaning procedure, is easy 
to operate as a process. 


Gy POND 10 Saves time and cost—in its own op- 
eration, and in the subsequent han- 


REG. U. 5. PAT. OFF. . . . 
dling and finishing of parts. * 
BETTER THINGS FOR BETTER LIVING 


»- THROUGH CHEMISTRY 


alata Sr 
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AIRCRAFT-MARINE PRODUCTS INC. 


1521-55 NORTH FOURTH STREET, HARRISBURG, PA. 


A & M ACCESSORIES, LTB... TORONTO, ONTARIO, SOLER SS Weng CIV icts 
‘ Trademark Reg. U.S. Pat. Off. 
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Get flexible lighting 


for each employee...each job... 


with DAZOR Floa’“7 LAMPS 








MOVES FREELY IN ANY DIRECTION 


MORE PRODUCTION 


Both machine and hand operations go 
faster, more smoothly, with controlled 
localized lighting. Dazor Floating Lamps ‘. , : % é 
help employees improve and meintan = Hy Employees differ... and jobs differ...in their 


efficiency. lighting needs. That, in a nutshell, is the reason 

for the Dazor Floating Lamp—the first lamp with 
complete lighting flexibility at the point of work. 

Adequate fighting clile prodsion, vo The operator’s finger-tip touch floats the Dazor 

duces errors, conserves materials by a a ‘ 

cutting down spoilage. Dazor high Lamp to the exact position desired, where it stays 

a oe put without fastening. An enclosed balancing 

inspection tasks. 

mechanism holds the lamp arm at the place 

GREATER SAFETY , chosen... firmly... automatically. 


By lighting dark areas and danger points, 4 At the left are typical advantages of Dazor illumi- 
eliminating reflected glare, redycing eye- vs : : : . : 
Re NN i a Sal 4 nation on machine tools, assembly lines, inspec 
help to check accidents at the source. 3 = tion benches and drafting boards. To gauge these 
economies fully, get details from your experi- 
LOWER COSTS enced and cooperative Dazor-appointed distribu- 


Dazor Floating Lamps deliver produc- tor. If you’d like this 16-page de- 
tive, economical light. Option of fivo- imtive book] k for Bookl 
rescent or incandescent lamps and Scriptive booklet, ask ior Dooklet 


: — provides a correct fit “I”; we'll send it promptly. 

eheliads 
a Dazor Manufacturing Co., 4469 
ay Duncan Ave., St. Louis 10, Mo. 


HIGHER ACCURACY 











' CHOICE OF 4 BASES Call your electrical wholesale supplier or write us 
for the names of our distributors in your locality. 


4 4.) DAZOR Ficd“4] LAMPS 


PORTABLE 


BENCH PEDESTAL 
UNIVERSAL BRACKET 











FLUORESCENT and INCANDESCENT 
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THEIR SERVICE IS THE SAME 
IN WAR AND PEACE 


Sleeve bearings serve the same purpose in war as in 
peace. The gasoline and Diesel engines which power 
planes, cars, trucks, tractors, ships and tanks, the 
pumps and compressors which perform so many 
vital war services— all use the same types of bearings 
which equip similar peacetime units. 


As our war production diminishes, here at Federal- 
Mogul we will have practically no reconversion 
problem and will be prepared to go into production 
for civilian needs without delay. 

Sleeve bearing specialists since 1899—operating six 


completely equipped plants. 


FEDERAL-MOGUL CORPORATION, DETROIT 13, MICHIGAN 


SLEEVE Mogutl BEARINGS 
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... INDEPENDENT Mobile Oxygen Generators Produce It! 


A World-Straddling Supply of Oxygen — 
where it is needed, when it is needed . . . pro- 
duced on the spot by Independent Mobile 
Oxygen Generators, Pioneer Manufacturers 
of this type of equipment! 

Oxygen— For the crews who man our 

planes—combat, reconnaissance or trans- 

port—a vital necessity. Before the plane 
reaches 10,000 feet, masks must be 
on and a steady stream of oxygen 
flowing into them. Flyers cannot 
function—perform their duties 
without it. Independent Gener- 
ators produce oxygen at the fly- 
ing strip or field. 


patriotism.” 


8) Oxggen—On the battle- 
— 


front — for maintenance 


—_ 
and repair of mechanized and mili- 


tary equipment—jeeps, tanks, guns... oxygen for 
the cutting and welding torches which are the prime 
requisite of our fast-moving repair crews. Independ- 
ent Mobile Generators produce oxygen close to the 
scene of action. 


S$ Oxggen—For the Medical Corps—for 
“2S treatment in chest injuries, shock, re- 
spiratory illness or wherever breathing is affected. 
Independent Generators supply a 
steady stream of life-giving. . .life- 
saving oxygen for these casualties 
of war. 
«x x x 


‘... The White Star, which the renewal 
adds to your Army-Navy Production 
Award Flag, is the symbol of apprecia- 
tion from our Armed Forces for your 
continued and determined effort and 


In your Post-War Planning—re- 
member that Independent will be 
able to serve you fully .. . in equip- 


Sincerely yours, 


xr ment for producing — transporting 
fig handling of industrial gases. 


Unde Secverery of we 


INDEPENDENTS Agvnectcng COMPANY, INC. 


Wanuf claret % MOBILE OXYGEN AND HYDROGEN GENERATORS e¢ BUILDERS OXYGEN, ‘HYDROGEN AND ACETYLENE PLANTS e MANUFACTURERS OF 
INDUSTRIAL GAS CYLINDERS AND CYLINDER HANDLING EQUIPMENT 


O’FALLON, ILLINOIS 


INVEST IN VICTORY Buy MORE WAR BONDS 
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Perhaps that’s a big reason for the success of allied 
bombing of enemy cities and installations. At any 
rate the speed and precision of HALL equipment 
keeps plane performance at peak efficiency more 
hours without needed service, — out of service fewer 
hours for servicing. Because HALL Valve Servicing 
Equipment exactly duplicates (in a hurry anywhere) 
the precision and finish obtained by the engine 
manufacturers in their production, it has been widely 
adopted wherever airplane engines must be serviced. 
If YOU have a valve problem, write us today for 
complete information on how HALL 
equipment can solve it. 


THE HALL MANUFACTURING COMPANY, TOLEDO 7, OHIO 
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Before You Buy Expensive 


SPECIALIZED MACHINERY 


Investigate 


FEDERAL’S VERSATILITY 


@ Standard Federal Presses are not only of the 
most advanced design—ruggedly built to stand up 
under the hardest usage and give many years of 
continuous service—but also exceptionally ver- 
satile; capable of producing scores of special items 
which formerly would have required expensive 
specialized machinery of limited utility. Primary, 
secondary, and assembly operations are accom- 
plished quickly, safely, and precisely. Burnishing, 
broaching, forming, staking, and high speed mark- 
ing are handled with ease. As a result, production 
speed is often increased as much as 3 to 6 times— 
and production costs cut to remarkably low fig- 
ures. Take advantage of Federal’s versatility — for 
today’s high-speed war production and tomorrow’s 
low-cost peace-time demands. Orders are also be- 
ing accepted now for prompt post-war delivery. 


THE FEDERAL PRESS CO. 


510 Division Street, Elkhart, Indiana 











FEATURES 


Front Operated Recline « Timken Roller 
Bearing Flywheels « Frame-Anchored 
Knockout Bracket « Symmetrical Rams 
Longer “V“ Ways and Gibs « Oversize 
Crankshafts « Non-Repeat Clutch Mech- 
anism e Safety Latch Spring 











WRITE FOR NEW CATALOG 


Valuable new catalog illustrates and describes 
complete line of Federal Dial Feeds and Open- 
Back Inclinable Presses. Write for yours today. 


” FEDER 


OPEN-BACK—INCLINABLE & 
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.«- push button con- 
trol for speedy lift- 
ing and lowering 
of car windows=— 


born in the last poser 
pre-war days and AUTOMATIC 








now perfected for 
postwar production 


ral 


SAFE DRIVING 
PRODUCTS 


Through thousands of outlets—on millions of cars—new and still 
more highly saleable TRICO safe-driving products will make their 
appearance in the postwar era ahead. As creators of inventions and 
as the largest producers of complete windshield wiper equipment 
— motors, linkages, arms, blades, fans and windshield washers—orig- 
inal equipment on more than 26 million cars—TRICO not only has 
readied improvements on these essentials but has developed new 
devices which will make the TRICO franchise more valuable than 
ever. TRICO will be ready when the curtain lifts on final peace. 


Until then, munitions for the armed forces is our primary job. 





rg ores a 


AUTOMATIC WINDSHIELD WIPERS WINDSHIELD 


WINDSHIELD WASHERS —VACUUM AND AIR-PRESSURE FANS 


PRODUCTS CORPORATION 
BUFFALO 3, NEW YORK 
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Reputation 


for the A-W Badger Shovel 
BY INSPECTION OF KEY PARTS 


@ Magnaflux* inspection provides an added 

reason for prospective buyers to choose the 

Austin-Western “Badger”. They know that 

when a “Badger” power shovel is ready for 

Inspection ProgedureDetectsCasting _ shipment it is ready for long, hard service— 
* Flaws Before Assembly because the key parts have been Magnaflux 
inspected to detect any defects which might 


The: wpper Mechetion shows © cause failure in service. 


Me PORN eee pauluaee 2a ae By the protection assured through regular 
F Se tate eatit lly ot parts inspection, Magnaflux can help build a 
she i 0 reputation for your products in today’s critical 
een myst not happen. The market. Magnaflux, the non-destructive in- 
‘Austin-Western Co., makes sure, spection method, instantly reveals defects such 

_ with the help of Magnafiux. as shrinkage cracks, grinding cracks, non- 
, ES metallic inclusions, etc., in metal parts. Let us 

tell you about the application in your plant. 


*Magnaflux —the Trade Mark of Magnaflux Corporation applied 
to its equipment, materials and inspection methods. 


MAGNAFL U X CORPORATION 
es... 5904 Northwest Highway, Chicago 31, Illinois 
New York Detroit ° Dallas ’ Los Angeles . Cleveland . Birminghon 
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The bath that 
got too HOT 


Corrosion and abrasion are enemies of aluminum just as 


rust is an enemy of steel. To make aluminum corrosion’ 


and abrasion resistant, a thin protective film of alumi- 
num oxide, approximately one ten thousandth of an inch 
thick, is applied electrolytically in an anodizing bath. 

To produce a satisfactory oxide coating, it is neces- 
sary that the temperature of the bath be kept within 
certain limits. However, because of the large amounts 
of electrical energy used in the anodizing process, tank 
temperatures tend to rise dangerously, resulting in an 
inferior oxide coating. 


This condition is remedied through the use of General 
Electric Industrial Cooling Equipment which, by main- 
taining a constant bath temperature, makes possible a 
superior anodizing job. 


- ee for the thin skin of aluminum oxide 


This is just a single instance of the many ways in 
which G-E Industrial Cooling Equipment is contrib- 
uting to better, faster, more economical production 
techniques. These new techniques . . » ready to assist 
you now in war production . .. will be available for any 
commercial or industrial application once the ‘war is won. 


An application digest concerning the use of G-E 
Industrial Cooling Equipment in the anodizing process 
is now on the press. For your free copy, write—on your 
business letterhead—to: 


General Electric Company, Air Conditioning and Com= 


mercial Refrigeration Divisions, Section 448, Bloomfield, 
New Jersey. 


PALE IISIIIS 
‘x Ruywan soNDs <2 


Industrial Refrigeation by : 
GENERAL @ ELECTRIC 


Hear the General Electric Radio Programs: The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10 p.m., EWT, NBC..." THE WORLD TODAY” News, Every Weekday, 6:45 p.m., EWT, CBS 
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who is assured of 
maximum efficiency 
on every design 
because he specifies 
SCREW 
MACHINE 
PRODUCTS 
made 
FASTER 
and 
BETTER 
for 
LESS 


hy 
UeSeAUTOMATIC 


CcORPORATIOO N 


Screw Machine Products 


AMHERSTOOQOHIO 


U.S. 


Chicago Detroit New York 
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Douglas Planes Ordered 
For Postwar Use 


Three of the world’s largest airlines 
have signed orders for 93 new high- 
speed, four-engined air liners with the 
Douglas Aircraft Co. Signing of the 
contracts marked the first large-scale, 
concerted move to provide domestic and 
international airways with sky giants 
in the immediate postwar period. 

The contracts were placed by Ameri- 
can Airlines, Pan American-Grace and 
United Airlines. They called for de- 
livery of 25 Douglas DC-4s and 30 
DC-6s to American, three DC-6s to Pan 
American-Grace, and 15 DC-4s plus 20 
DC-6s to United. The total cost of the 
planes will exceed $50 million. 
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Aircraft Men Wanted, Designers, Layout 
Men, Drawing Checker with aircraft en- 
gineering experience, Engineering Mathe- 
matician. Jobs immediately available for 
men to work on high output aircraft engine. 
A long range project of a rapidly expanding 
department of an old established company. 
Statement of availability required. Box No. 
10, Chilton Company, Chestnut & 56th Sts., 
Philadelphia 39, Pa. 





PERMANENT POSITION FOR AUTO- 
MOTIVE SALESMAN. An old established 


“yhanufaeturer of staple products used in 


the production of automobiles has an open- 
ing in the Detroit area for a salesman with 
connections in the automotive industry and 
experience in selling in this field. State age, 
experience and income required. State- 
ment of availability required. Box 56, 
Chilton Company, Chestnut & 56th Streets, 
Philadelphia 39, Pa. 





Wanted: Automotive Engineer with at least 
five years practical experience on chassis 
or engine design or both. Must have college 
education or equivalent, position is perma- 
nent with well-established company in 
automotive accessory field. Applicant must 
be capable of assuming full responsibility 
for projects on automotive accessories. 
Statement of availability required. Box 57, 
Chilton Company, Chestnut & 56th Streets, 
Philadelphia 39, Pa. 





LAYOUT engineers, designers, design 
draftsmen. Preferably with design experi- 
ence on gas or diesel engines, air compres- 
sors, etc. For actual drawing board work 
on layout & development of design on long 
range research project for U. S. Navy. 
The Baldwin Locomotive Works, Eddy- 
stone, Pa. Statement of availability for 
W.M.C. required. 





MANUFACTURER’S REPRESENTATIVE 

Graduate engineer living in Detroit, with 
seventeen years’ experience in automotive, 
aircraft and Diesel engineering and manu- 
tacturing, desires to represent, in Michigan, 
a reliable and established firm. Box 58, 
Chilton Company, 1015 Stephenson Bldg., 
Detroit 2, Mich. 





MACHINE UWESIGNERS — An exceptional 
opportunity is available for three qualified 
men, On post-war production of small 
electro-mechanical devices. Apply by letter, 
giving a brief resume of qualifications and 
experience, to Box 59, c/o “Automotive & 
Aviation Industries,’’ Chestnut & 56th Sts., 
Philadelphia 39, Pa. Statement of availabil- 
ity required. 





A 2-point service 


FOR YOUR POST-WAR 
HYDRAULIC NEEDS 


ADECO 


SPECIALISTS 
IN 
HYDRAULICS 


In lining up your post-war 
schedules, it will pay you to 
utilize Adeco experience and 
facilities. These specialists in 
hydraulics can help you in 
two important ways: 


Assist you in designing hy- 
draulic mechanisms to meet 


your requirements. 


Work with you in produc- 
ing precision parts and 
assemblies on a_ contract 


basis. 


An illustrated booklet pre- 
sents the story behind this 
Adeco service. Write for 
your copy today. 


AIRCRAFT AND DIESEL 
EQUIPMENT CORP. 
4401 NORTH RAVENSWOOD AVENUE 
CHICAGO 40, ILL 
YOUR PARTNERS IN PRECISION 
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... or less than .0006” error on the. cir- 
cumference of a ten foot circle. . . . The 
nearest approach to perfection ever de- 
vised for checking the spacing and angular 
location of gear teeth, master index plate 
notches, splines or any other form of 
circular division. ... A positive method for 
locating those minute errors whose accumu- 
lated total means costly adjustment and 
low production. . .. A rugged, sturdy 
inspection instrument that is an essential 





wherever precision production is main- 
tained. THE VINCO MASTER INSPECTION 
OPTICAL DIVIDING HEAD. 





Complete details furnished on request. 


VINCO CORPORATION, 8869 Schaefer, Detroit 27, Mich. 
SALES OFFICES: NEW YORK, CHICAGO, CLEVELAND 








‘MILLIONTHS OF AN INCH FOR SALE BY 2 ee ome 


» Semi-Automatic Hydraulic Spline and Gear Grinder Optical Master Inspection Dividing Head « Involute Checker * Angle Tangent to Radius Dresser 
=* Index Plates © Precision Vises © Sine Bars © Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages * Thread 
«Plugs, Rings and Setting Plug Gages © Spur and Helical Master Gears ¢ Munition Gages ¢ Propeller Hub Gages * Built-up and Special Gages * Gear 





FRolling Fixtures ¢ Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units * Engineering, Design and Development 
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| i every theatre of action, durable, light-weight, 
precision parts of injection molded plastic are serving 
our fighting men in vital war roles. Parts for the vari- 
colored indicator light, shown above, used for the 
immediate identification of equipment and supplies 
dropped from the air, are typically “Standard”. 
The high-speed production of small, quality, injection 
plastic parts and products of every kind, including 
plastics with molded-in metal inserts, has taken Stand- 
ard Molding Corporation well past the manufacture of 
its 19 millionth unit in twelve months, 
Inquiries concerning the use of injection molded plas- 
tics, in both war and post-war production, are invited. 
Prints and specifications submitted to any of our 
offices, listed below, will be carefully safeguarded. 


THE 


: PRODUCTION 

baad DESIGN 
MOLDING CORPORATION ‘Gz 
DAYTON 1, OHIO 


BRANCHES: New York—R. S. Christie Co., 175 Fifth Ave. ; Detroit—Stand- 
ard Molding ay 6432 Cass Ave.; Chattanooga—Standard Molding Corp., 
324 Chattanooga Bank Building. 


mm « " 











Actual Size 


Laminated Plastics have been used for more 
than fifty years. The automotive and aviation 
industries grew up with them, The present war 
has uncovered many new uses for Vulcanized 


Fibre and Phenol Fibre. 


Now that these products have been tested in 
battle under the most, grilling conditions, there 
is no question but that after the war they will be 
more in demand than ever. 


In the post-war world, as at present, Taylor in- 
tends to maintain leadership on the strength of 
two qualities—(1) the ingenuity of Taylor en- 
gineering and (2) the Taylor Verifibre Process 
in which all raw materials are controlled by 
Taylor and checked and verified at every manu- 
facturing step. 
As an example of Taylor ingenuity, consider 
the “Cat’s Head” illustrated above. The core 
is made of Phenol Fibre—to eliminate 
moisture absorption and provide high di- 
electric strength. But because an electric arc 
will not carbonize Vulcanized Fibre, the 
front and back of the “Cat’s Head” are 
made of Vulcanized Fibre. 


It is not too soon to discuss with our engineers 
the advantages of Laminated Plastics in the 
products you are readying for market. Write 
today. 


TAYLOR FIBRE COMPANY 
LAMINATED PLASTICS: vuLcanizep FIBRE - PRENOL FIBRE 
Sheets, Rods, Tubes, and Fabricated Parts 


Norristown, Pennsylvania e Offices in Principal Cities 
Pacific Coast Headquarters: 544 S. San Pedro Street, Los Angeles 


saad 
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NUTS & STUDS 


LS, 


RITCO quality assures precise, clean cut 
threads and uniform strength. Special bolts 
and studs up to 2" diameter, nuts up to and 
including 3!/2", accurately made to your re- 
quirements in carbon or alloy steels as well as 
non-ferrous metals. RITCO's facilities are at 
your service. 


Ask for our new complete Catalog just off 
the press. 


Remember RITCO for 


SPECIAL BOLTS, NUTS AND STUDS 
DROP FORGING & DIE SINKING 
SCREW MACHINE PRODUCTS 
HEAT TREATING 
SPRAYED METAL SERVICE 
PARKERIZING 





We will gladly quote on your specifications, 
Catalog on Request 


tes J 


RHODE ISLAND 
TOOL COMPAN 


148 West River St., Providence 1, R. I. 








Sewing American Industry Since 1§34 


idee 5 
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Can you use | PRECISION PRODUCTION 
















and | ASSEMBLY SKILL 











like this » 


“PACKAGED METAL ENGINEERING “ 


CUTS PRODUCTION AND ASSEMBLY 
COSTS ON PARTS AND PRODUCTS 


YU SAVES MATERIALS AND WEIGHT 


IMPROVES UTILITY AND APPEARANCE 





In planning the manufacture of your postwar product consider 
GRAMMES as a dependable source for precision fabricated parts 
cleverly assembled into complete products. Typical of our production 
ingenuity, engineering know-how, and complete facilities is the Bomb 
Fuze— intricate 100% precision assembly job with more than 60 ex- 
tremely close tolerance gaging inspections. 

With 69 years of precision fabricating skills, cleverly devised as- 
sembly methods, and broad “‘know-how;’ Grammes can save you time, 
money, and materials on your parts or product. The facilities listed 
provide a centralized set-up for efficient and economical precision 
fabricating and assembling. 


STAMPING 

DRAWING TOOLS & DIES 
SPINNING EMBOSSING 

WIRE FORMING 
ENAMELING 


ETCHING LINE ASSEMBLY 
MACHINING 
SPRAYING 
LITHOGRAPHING 


SCREW MACHINES 


DRILLING 
WELDING 
PLATING 
HARD ENAMELING 
HEAT TREATING 


Grammes can be your complete manufacturing source, providing the 
all-inclusive services and facilities of “Packaged Metal Engineering’ — 
*in one package... ome service... we take over ALL responsibility, 
acting as YOUR factory, from Design Research to Drop Shipmenis. 

From idea development and product improvement to postwar manu- 
facture, Grammes Contract Service facilities are available NOW for 
Research, Design, and Engineering. Let a Grammes engineer work 
with you, complete confidence assured. Send today for our booklet— 
“Contract Service by Grammes’—address Dept. 11-10. 








“MASTER CRAFTSMEN IN METAL” 


L.F. GRAMMES & SONS, INC 


ESTABLISHED 1875 


NEW YORK CHICAGO DETROIT CLEVELAND MILWAUKEE PHILADELPHIA 
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ALSO CREATORS OF DECORATED NAME PLATES TRI 


se 


MS * BEZELS e ESCUTCHEONS 
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“WELL, LET’S INVESTIGATE— 
WE'VE EVERYTHING TO GAIN 
AND NOTHING TO LOSE” 





PUT THINSTEEL 
TO TEST! .... 


Product improvement and new design STo 

always present fabrication problems. OPs 

Material specifications demand the most se? 

important initial decisions . . . bound by for Its Loads eee R to Bench Level 

considerations of physicals, costs, fabri- 

cation adaptability and the product's fin- 

ished appearance. To best prove all 

phases of profitable production planning, “hehe 

no better preliminaries are known than Yes—you CAN eliminate much of 
actual material sample fabricat- 
ing tests. In cases where light 


— © the back-breaking strain in handling 


pPitinon ‘ gauge cold rolled strip steel dies, in moving equipment from one 
may be under consideration, 
THIN STE EL CMP. the PIONEER in PRECI. bench level to another. Service offers 
SION cold-rolling, h ‘ 
, cold-olling. perhaps can | the handy portable “LIFTABLE,” with 
GAUGES THIN AS .001 help you gain many fabrication 


WIDTHS UP TO 24” economies. CMP will cooperate 


COILS UP TO 300 LBS in supplying the right metal 
PER INCH OF WIDTH 


enlaiies anitin tailored to your job. And in your height from 28” to 42”. It saves that 
TOLERANCES investigation of CMP Thinsteel : 
STANDARD AND oe tam eeteel teate « x .\eaiiee “lift down” to a floor truck and that 


SPECIAL TEMPERS ‘4 find th 
STANDARD FINISHES Pn Ses or 


“lift up again” to another 

CARBON AND ALLOY 
np Yea * bench. The vise type handle 

WIDE RANGE OF 


PHYSICALS 


a movable top that levels off at any 


will level it off at each 
new height. Handles capac- 
ities up to 5,000 lbs. Write 
for descriptive folder. 


SERVICE CASTER & TRUCK DIVISION 
OF DOMESTIC INDUSTRIES, INC. 
676 N. Brownswood Avenue, Albion, Michigan 


Eastern Factory: 449 Somerville Ave., Somerville (Boston) Mass 
Toronto, Canada: United Steel Corporation, Ltd., SC&T Co. Division 


GIVES MAXIMUM PRODUCTION PER TON 
THE COLD METAL PRODUCTS CO. 


Sussidiary OF THE COLD METAL PROCESS CO YOUNGSTOWN, OHIO 
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..» faithfully serving industry 
in its mightiest war production! 


As manufactured equipment and supplies flow from 
our factories to fighting men overseas, FIBREEN 
assures their arrival in first class condition .. . 
ready for action. This waterproof, scuff-proof, 
tear-resistant wrapping material successfully pro- 
tects war supplies from dampness, wind, rain, sleet, 
ice and salt water. 


Kraft paper, reenforced with crossed layers of steel- 
like sisal fibre embedded in water-proof adhesive, 
makes a low-cost protective wrapping of unmatched 
durability. These properties of FIBREEN, so vital 
to the war effort, are ones you need to protect your 
postwar goods enroute to your customers. 


Use FIBREEN to Cut Postwar Shipping Costs! 


Losses in transit were cut from 18% to less than 1% 
when a manufacturer of powdery material lined freight 
cars with FIBREEN before loading. A leather manufac- 
turer substituted FIBREEN for crates, burlap and paper, 
and made a substantial saving in wrapping cost and trans- 
portation charges. Sheet steel, formerly loaded by hand 
into box cars, was wrapped in FIBREEN and loaded by 
crane into open cars! — saved thousands of dollars! 


These and many other examples of SISALKRAFT research 
and engineering service warrant your consideration. SISAL- 
KRAFT leadership is the result of the unmatched per- 
formance of its products and nearly 25 years in the devel- 
opment of better wrapping methods with sisal-reenforced 
sheets. 






v 
y 
, Ask SISALKRAFT 
to help cut your wrap- 
ping and shipping costs! 
of SISALKRAFT, FIBREEN, SISAL-X, 


SISALTAPE AMD COPPER-ARMORED SISALKRAFT 
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WHEN THE “LONGEST WAY ‘ROUND 
IS THE SHORTEST WAY HOME”... 


Specify 
Walker-Turner Flexible Shafting 


In transmitting light power loads between two 






LEAL Medd ae on ELL Lodi ddhdhodiaidadualiediabbed 


points, it is often possible to design a simpler, 
lighter, more compact ‘product with Flexible - 
Shafting than with gears. 


wa wenes 


You'll find, too, that it pays to specify Walker- 
Turner Flexible Shafting on jobs like these — 
for smoother power flow, more sensitive con- 
trol, trouble-free operation. Into this product, ; 
we've packed all the “know-how” picked up 
in years of manufacturing our own flexible 
shaft machines .. . in years of working with 
other manufacturers on problems of power . 
transmission and remote control. Let us know \ 





if we can put that experience to work for you! if 


WALKER - TURNER COMPANY, INC. 


Plainfield « New Jersey 





ah | 


FLEXIBLE SHAFTING 


fe] me ii, te)i mame), ii felt 





AND POWER TRANSMISSION 





203 ; 













EXPERIMENTAL 
WORK 





SPEEDS BATTERY SERVICING 














POSTWAR 
PRODUCTS « 





/E are now in a position to 
accept a limited amount of 
experimental work on postwar 
products, as well as machining 
of delicate parts to superfine 















precision tolerances. If you 
have work of this character— 


BATTERY HOLD-DOWN CLAMP 


Replaces wing nuts, safety wiring, etc., greatly speeding 
battery removal. The positive locking Cam action will 
withstand severe vibration, but is easily released manu- 


GOVRO-NELSON co ally. Full ARMY and NAVY approval has been ob- 
. 


tained. Standard sizes immediately available are: 
1931 Antoinette Detroit 8, Mich. 


@ Write Us Concerning 
Your Requirements! 












Part No. Nut Size 
5022-1 3/16- 10-32 
i 5022-2 1/4-20 
. $022 - 3 1/4-28 
PRECISION 5022-4 5/16 - 24 
A —— $022 -5 3/8 -24 
a: Samples upon request 


THE PAUL HENRY COMPANY 
2037 SO. LA CIENEGA BLVD. + LOS ANGELES, CALIFORNIA 



























All in the 
DAY’S WORK 


AT 


Paraphrasing the old adage—if you want a job 

















well done, ask an experienced man to do it for you! and our craftsmen are among the most skilled in 
This company is experienced in designing and the business. 

manufacturing the widest variety of gages, tools If it is made of metal, MERZ can design and 

and fixtures, special and “pilot model” machines make it for you. 

and parts for war, commerce and industry. Our Standard plug and ring gages shipped from 

equipment is as new as the market affords, our stock. Send for literature ‘Four Spheres of Serv- 

facilities are thoroughly modern in every respect, ice” which gives complete information. 
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IDENTIFYING TAPES 








Address ail 
inquiries to 
Dept. 61 
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The day is near when we shall put aside 
at least a part of our arms and turn our 
production skills to articles of peace. 
The hard-learned lessons of war taught 
us production aids which saved pre- 
cious time and cut down costly errors. 

High on the roster stands 
“FILMONIZE” Self-Sealing Tape. It has 
sealed precious blood plasma against 
moisture penetration and contamination. 
It has labeled intricate parts of assem- 
blies, to expedite factory production and 
battlefield repair. “FILMONIZE” Self- 
Sealing Tapes have performed a 
multitude of such functions well. 

It will be ready for reconversion. 
Those same “FILMONIZE” Self-Sealing 
Tapes will be used for colorful sealing 
of your mew packages—without water. 
They will be used to simplify new pro- 
duction problems that will be met by 
new men. The “FILMONIZE” Colored 
Tape signals, the 
‘““FILMONIZE”’ nu- 
meral and lettered tapes 
will speed output and 
. reduce error in many 
~\ operations. 





a 
f 4 

, Ask your distributor how to 
fit “FILMONIZE” Tape into 


your reconversion plans. 


ilmonize 


TRADE MARK REG 


SELF-SEALING TAPES 


INTERNATIONAL 
PLASTIC 
CORPORATION 


MORRISTOWN + NEW JERSEY 








MATHEWS 
METHODS 
INTO YOUR POST-WAR PLANS 


The need for special devices in conveying 
systems, increased during these war years 
of fast and tremendous production, has 
found Mathews Engineering ready and 
eager for the job. Frequently, the conveying 
problems have been entirely new. Always, 
they have been different in some respects 
from even the most similar jobs in the past. 
The conveyers were needed quickly and the 
need was great. To meet this need, Mathews 
Engineers and production personnel have 
hammered away steadily, meeting these 
problems as they came, and solving them. 
As a result of this activity — these new 
problems — these special devices which 
were developed—many years of experience 
have been packed into a short while. That 
is why Mathews methods are up to the 
minute. This experience is available, through 
the Mathews Field Engineer, in all principal 
cities in the United States and Canada. 


S J ae ; 
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ELLWOOD CiTY PENNSYLVANIA 
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cortossus INDUSTRIAL PRODUCTS 


rE 


Cid lo 
Specs, “cations 


The James H. Rhodes Company is par- 
ticularly well qualified to help you to determine 
just the right felt — and to cut it to the most rigid 
specifications for proper functioning of your 
equipment. James H. Rhodes produces felt parts 
covering every possible use of this most versatile 
industrial fabric. 












































COLOSSUS BRAND WHITE SPANISH FELT 
WHEELS and BOBS are widely used in industry 
for polishing and deburring work and are un- 
reservedly offered as the very finest made. 






































® OTHER COLOSSUS BRAND PRODUCTS 
Steel-wool . . . Pumice Stone .. . Abrasives... 
Sponges . . . Chamois 

















FREE! Write today for this new text-book 
showing how COLOSSUS PRODUCTS 
will help increase your production! 
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. 45 YEARS OF SERVICE TO INDUSTRY - | 


JAMES H. RHODES & COMPANY 


157 WEST HUBBARD ST., CHICAGO 10, ILL. 
48-02 29th ST., LONG ISLAND CITY 1, N. Y. 








Now accurate REFLEX TORQUING 


WITH THIS NEW WRENCH, 
faster than thought aS? accurate torquing becomes 
fast and automatic. When 
the exact ‘‘set’’ torque is 
reached, the SENSORY Mech- 
anism sends three simultane- 
ous nerve impulses to the 
operator’s muscular control 
center, instantly releasing the 
tension by reflex action. Re- 
corded through three channels 

sight, sound and feeling— 
all three at once—or by any 
one of them individually, au- 
tomatic refler torquing is ob- 
tainable under every working 
condition, in spite of lack of 


























































































eal handicaps (deaf, blind or 
maimed), or degree of inat- 
tentiveness. 























This new Sensory feature is 
built into standard STURTE- 
VANT Permanently Accurate 
rorque Wrenches — the inde- 
structible torque measuring 
wrench universally used for 
production, inspection and 
wherever torque must be ac 
curately gauged. Controlled 
by reflex-action it speeds up 
= production while maintaining 
accuracy of torquing far he- 









































other fast-operating produc- 
tion wrench, 














On a fleld test in large engine 
builders production line first 
test wrench still dead accurate after 
379,477 deflections—no repairs, no 
resettings, no adjustments and atill 
operating. 


















Write for Bulletin SW 6 











BUY MORE WAR BONDS 


pa/ Sturtevant co. 


ADDISON (QUALITY ML LINOIS 

















visibility, factory din, physi- | 


yond that possible with any | 
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ROCKFORD 


Spring Loaded 


CLUTCENES 





provide convenient control and smooth 
gear oo di 





HOW “HALF-TRACK” 
Clutch-Control 
WILL ow “rig 

the Mobilit 
TANK TYPE TRUCKS 


—and develop streamlined designs having 





pact, | operation features, 





SEND FOR THIS HANDY 
BULLETIN ON POWER 
TRANSMISSION CONTROL 


It tells and shows how 
ROCKFORD CLUTCH 
and POWER TAKE-OFF 


“a 











ment by light foot-pedal prenure. ‘Com 
sult our engineers freely concerning ad- 
vantageous use of ROCFORD Spring 
Loaded CLUTCH features in your new 
and improved models. 





pp are saving time, power and 
money in motorized equip- 
ment and a wide variety 
of industries. Gives ca- 
pacities, dimensions 
and specifications. 


Rockford Drilling Machine Division (2/3crenes 


orporation 


v v 315 Catherine Steet, Rockford, a U.S.A. v v 


Pullmore Multiple. Dise Clutches . ee Center and are Loaded Clutches ’ = Take-Offs 





A WORD ABOUT 


SUPERIOR 


HEAVY 


Known and used among the 
leading automotive manufac- 
turers, Action-tested parts, 
with patented take-up feature 
at all connecting points, 
compensate automatically for 
wear while in service; thus 
minimize lost motion and re- 
sulting driver fatigue, pro- 
vide safer, more efficient, and 
more dependable steering. 


STANDARD RADIUS ROD 


Patented automatic take-up and 
lock-cap construction. 3 sizes: 
144”, 114”, and 154” ball size; 
any length ; ; ball openings for any 
installation. 


SPECIAL DRAG LINK 


ee | 


Standard link, standard tie rod 
end. Used where link is unusually 
short, causing high angular move- 
ment at vertical ball. 2 sizes: 
144” and 114”. 








Write Today 


UNIVERSAL 


pury steering Connections 





Investigate These Advantages 
@ Exclusive automatic take- 


up. 
@ Reduced steering effort. 
@ 20 years experience in 
steering geometry. 

@ Expert engineering on 
hydraulic applications. 
@ Complete facilities for 
PROMPT SERVICE when 

restriciions are lifted. 


STANDARD TIE ROD 
OR CROSS TUBE ASSEMBLY 


seca | 


Automatic adjustable ends to 
compensate for wear and elimi- 
nate lost motion in steering. 3 
sizes: 1”, 144”, and 114” all; 
all lengths. 


STANDARD DRAG LINK 


mae 


In standard eoresins. or with 
take-up feature. 6 sizes: 1”, 114", 
vA". 1\4”, 1h” and in in any 
length up to 76”; any installation. 


For Data To 


SUPERIOR 22h Sos PRODUCTS 


Division of Superior Coach ¢ 
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B saws AND FILES IN INACCESSIBLE PLACES 
operates BY ELECTRICITY— FLEXIBLE SHAFT—AIR 





B simp AND EASY TO USE—LIBERALLY GUARANTEED 


SEE YOUR JOBBER OR WRITE DIRECT 


Mid - States. EQUIPMENT CO. | 


Saw-Gun Division 


2430 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 
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“OH-38" 
= 
WILL HELP YOU DO IT IN 1945 


Sustained post-war employment means large volume 
production of better products at reasonable prices... 
that’s the story. 


@ Many component parts of your post-war prod- 
ucts can be made better, faster, cheaper — with 
OH-38. 


OH-38 Aluminum Alloy—Non-Heat Treated — 
an exclusive product of Hedstrom—is a perfected 
metal with proven superiority in a wide range of 
machining operations. 


Easily machinable—easy on tools—increases 
tooling accuracy—holds threads without stripping. 
Non-corrosive — non-oxidizing — non-magnetic — 
spark-proof—does not require heat treatment— 
will not expand or contract. Tensile strength: 
35,000 to 40,000 Ibs. per square inch. Polishes to 
silver mirror brilliancy —takes chrome, nickel, or 
tin plating—may be annodized. Has many other 
manufacturing advantages. 


OH-38 is used only in castings by Hedstrom. Our 
Pattern Service will supply complete models of parts 
for your new products. Send for technical information. 
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OSCAR W. HEDSTROM CORP. 
4864 West Division St., Phone Columbus 3667, Chicoge, | i. 


Manufacturers of Aluminum Brass, Bronze an d High Conductiv WS pper Casti 
Pottern Makers. Complete Mechanical Assemblies and Models te ioe fications 









































» Stuart Oi! 
Engineering 


Sey srt 
with every Bo 





D. A. STUART OIL CO. 


For All 
Cutting Fluid Problems 


Warehouses in 


Metal 
Working Center 


Principal 


Chicago, U.S.A Est. 1865 
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Distinctive worm gear 
tightening action provides 
powerful belt-like pull-up. 
Uniform pressure all 
— around prevents leaks, Can 
wil LY be put on or taken off hose 
in place on pipe. Can be 
re-used. No loose parts. 
Compact design. Ex- 
tremely long take-up. 
Made in sizes from 1/4,” up. 
Write for circular. 


Vg 
iy, 


Proved outstand- 
ingly reliable in 
severe service on 
aircraft fuel, oil, 
and coolant lines. 


Aincraft Standard Parts (a. 


1717K NINETEENTH AVE., ROCKFORD, ILL. 














MANHATTAN RUBBER 


MOLDED 
AIRCRAFT PARTS 
“==/~», isolate vibration, seal joints, 

protect men and equipment 






‘ == 


To isolate vibration, seal joints and protect men 
and equipment on aircraftt MANHATTAN de- 
veloped specially engineered molded rubber 
parts from natural and synthetic rubbers. 






- Motor Mounts, Diaphragms, Sealing Rings, Pack- 
ings, Gaskets, Grommets, Ignition Parts, Bump- 
ers, Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some of the 
MANHATTAN Rubber Products on aircraft. 


Other MANHATTAN Rubber 
fabrication. They include: 


Products speed 


Air Hose Conveyor Belt 
Paint Spray Hose Other rubber 
Welding Hose products for 


Abrasive Wheels 


Transmission Belt 


plant maintenance 


Plane Fueling Hose 





52nd Year Keep ahead with MANHATTAN 


THE MANHATTAN RUBBER 


OF 


MFG. DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Executive Offices New 


Jersey 


Passaic, 























ALWAYS A 








For Machine Tools, Stamping Presses, Structural Machinery, 
Forging Equipment, Hydraulic Equipment, Air Compressors, 


OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL 


EMERMAN MACHINERY CORP. 








SOURCE OF SUPPLY 


Production Equipment. 





875 W. 120th ST., 
CHICAGO 43, ILL. 
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PREPARE 


i WORN GAGES FOR 
; MADE RECONVERSION! 
LIKE NEW! 


You can save valuable time in postwar 
days by taking time now to arrange 
for the thread plug gages you'll need 
for peacetime production. A few days’ 
delay at this time may mean months 
, e . , of waiting in the postwar period when 
Gave time in getting Thread Ring Gages for rush our plant becomes booked with orders 
work! Ship us your worn gages and let us give to the limit of its capacity. All stand- 
them a new lease of life! We re-lap the worn threads ard sizes now available. 
on pitch diameter, re-lap the major diameter to sharp : ° 
V, eliminate bell-mouth, enlarge the slots and replace Quick Delivery Also , 
worn bushings, adjusting screws and locking nuts on Standard Ring Gages 
when necessary. 


Unless the gages are so badly worn that they are hope- * 
less, we make them as good as new—at a saving of C ent iC 
30% as compared with the cost of new gages. 
Ee ca NOTE: GAGE COMPANY 
When 


sending special pitch-diameter 


Literature gages, be sure to send also the setting 15922 Fenkell Detroit 27, Mich. 

















































ANOTHER 
SPECIAL BY 
PROGRESSIVE 





GASKETS 
GREASE RETAINERS 
OIL SEALS 
GASKET PACKING MATERIALS 


Gasket Craftsmen 
for 38 Years 
Gaskets of all types and materials 


The 


FITZGERALD MANUFACTURING CO. 
TORRINGTON, CONN. 


Branches at Chicago and Los Angeles 
Canadian FITZGERALD Limited, Toronto 


ek V0 mimeo 
‘ GASKETS 


HME COMPLETE LIne THAT C 

















» ovnus BUY MORE WAR BONDS * 
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Planning Peacetime Production Using Coiled Strip Stock? 
Equip with WITTEK 


Automatic Roll Feeds and Reel Stands 


Wittek Roll Feeds are being used extensively coiled strip stock. .investigate now the many 
by war plants in their large volume production _ possibilities of Wittek Roll Feeds and Reel Stands. 
of high quality metal stampings. The flexibility Write for catalog, prices and recommendations 
of Wittek Roll Feeds will assist these plarts in 


their peacetime conversion through their adapt- Wi TT e p * 7) 
ability to various jobs. Keen competition will 
demand the utilization of equipment to its point MANUFACTURING CO ROLL FEEDS wh) 


of highest efficiency. If your postwar plans ghey: 


4305-15 W. 24th Place, Chicago 23, Il REEL STANDS 


include punch press production of parts from 


—— A 





Surfaces 


Fins, rudders 


and ailerons | AUTOMATIC CONTROLS 


come off the ... bearing this trademark belong to a large and 
production widely-used line of Automatic Temperature, Pressure, 

li and Flow Controls. Many years of successful operation 
ines at Mercury with in serving domestic, commercial, and industrial users 
clock-like precision,due have given General Controls a thorough knowledge of 
toMercury” know how” field problems and the engineering skill to solve them. 
. ; This experience is available to you in helping you 
acquired in 24 years analyze your particular problem and recommending 


of building airplanes the Automatic Controls to fit your specific needs. 
and airpla ne part Ss For complete specifications on GENERAL CONTROLS’ 


broad line of Automatic Pressure, Temperature and 
Flow Controls, write for Catalog 52. 





MERCURY AIRCRAFT INC. 


AIRCRAFT SURFACES * FUEL TANKS 
PARTS * ACCESSORIES 


AT The Cradle o Auction 
HAMMONDSPORT/+ NEW YORK 











.. for over 40 years 
LOC-KEY-SET | RE-SET-ABLE 
by Patented Process — el BIG-HED-NIB THE PIONEER 


U. & Pat. 2,351,741 


RE-SET-ABLE adds to life of your diamond (Trade Marks Registered) . 

. »« More work per carat. Exclusive patented MANU FACTURER OF 
setting is tender to the diamond . » Holds 
firmly . . . Protects from damage . » Guards 


against breakage. 


All diamonds numbered in units of “% carat . F’ 
3 grades—Common (C), Medium (M), Select . AUT 

(8). (24-hour resetting service $1.00 postpaid.) — 

RE-SET-ABLES are now selling in 100 lots. 

Ask for easy No. 4 Catalog and Grinder’s In- d 


= Card ia * 
ey fm —s : POTTER & JOHNSTON MACHINE CO 
a. om with RE-SET-ABLE Diamond Tools ry $ 


on Your Precision Crinding Production Line 


mamma gs gee . PAWTUCKET, RHODE ISLAND 


938 E. 41st Street CHICAGO, ILL. 
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RELY ON TUTHILL 
FOR DEPENDABLE PERFORMANCE 


Forget pump worries. Just specify Tuthill Small Pumps 
for hydraulic mechanisms, lubrication and liquid transfer 
service. Internal-gear rotary type. Capacities from 1 to 
200 g.p.m. and pressures up to 400 p.s.i. Wide choice of 
porting and mounting arrangements in both packed and 
mechanically sealed type pumps. Write for General Catalog. 






Dependability Proved by Hundreds of Thousands in Service 





@ 





TUTHILL PUMP COMPANY 


939 E. 95th STREET @ CHICAGO 19, ILLINOIS 











2 
J si an 


SERVICE 7 
with a (cpital Ss" 


For full-measured reconditioning service .. . service that will 
give long-lasting satisfaction . . . service with a capital “S", 
Simplex Piston Rings are AAA-! on the serviceman's list. 

Si-mpl-EX reconditioning service begins with Si-mplicity of 
installation and ends with EX-cellency of performance ...a 
real asset to any serviceman desiring to establish a business 
founded on customer goodwill. 

The time is now, to make contact with the Simplex 
Distributor in your territory. 
















Si:APLEX PRODUCTS CORP., 7 





3820 Kelley Ave.,Cleveland, O. 





O-tober 15, 1944 
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hatever your requirement in a 
Flexible Shaft Machine 


The Wyco line carries a complete range of 
rugged, dependable units to fit any production 
need. The Wyco line is on the aircraft and 
armament front NOW, and doing a civilian pro- 
duction job as well— but for the post war 
era—for even greater demands—the Wyco line 
will be geared up for 100% satisfaction in 
any situation where heavy, medium or light 
duty production is desired. 


Single and Multiple Speed Floor, Bench and 
Suspension Models, as well as Multiple Speed 





wyco Jack Shaft and Radial Type Machines, all 
Patented carrying the Wyco Guarantee for materials and 
Non- workmanship, are setting records for longer shaft 
. life and greater production. Distributed through 
Metallic Jobbers 
Innertiner. Send for our New Catalog 
Makes the 
Seba WYZENBEEK & STAFF, INC. 


er — Transmit 


ae ae 838 W. Hubbard St. Chicago 22, Ill. 





wuitney- JENSEN propucts 


30 YEARS EXPERIENCE 





POWER 
PUNCH 
PRESSES 


Two sizes, 12" (No. 129) 
and 18" (No. 130) throat 
depth. Capacity 10 tons, 
length of stroke I!/,", 
stroke adjustment 134", 
die space 6". Economical 
small size machines for 
accurate work. Whitney- 
JENSEN construction 
features insure durability. 
Full data on request. 





NO. 5 JR. PUNCH 


A handy tool for all sheet metal 
workers. Capacity 1/4," hole in 16 
ga. iron. Will punch in center of 
4" disc. In metal kit box complete 
with 7 punches and dies. 


WHITNEY METAL TOOL COMPANY 


190 FORBES ST. e ROCKFORD, iLL. 


























DANLY fio... Sy JOHN CRANE FebGous 
Prccisim | ‘ie (PUMP SEAL 


Danly Precision WE, Designed for AIRCRAFT, MARINE, JEEP 
DOWEL PINS Dowel Pins mRUcK TRACTOR AND AUTOMOBILE PUMPS 
Danly Machine Specialties, Inc. : 1818 CUYLER AVE. 
ee mpanymcage conn Fall CRANE PACKING COMPANY CHICAGO 13, ILL. 


MILWAUKEE - LONG ISLAND CITY, N.Y. Sets 


DAYTON - DETROIT - ROCHESTER 





For Ignition Switch Service; Di- Air Cleaners—Oil Bath and Pre 


CLEVELAND - PHILADELPHIA Danly rectional Switches; Dove Tails Cleaners for Engine Protection 


DUCOMMUN METALS & SUPPLY CO. Special Sets MITCHF:L DIVISION UNITED AIR CLEANER DIV. 
Los Angeles, Calif. - San Francisco, Calif. Philadelpnia, Pa. Chicago, Ill. 





Divisions of 


Ls DANLY PRECISION strs UNITED SPECIALTIES COMPANY 


9705 Cottage Grove Ave. Chicago, Ill. 











EMERGENCY LIGHT 
and POWER 


Use reliable Lister - Blackstone 
Diesel engines and generator 


sets for emergency light and COLD FINISHED BARS * AIRCRAFT STRIP STEEL * COLD ROLLED STRIP STEEL 
. COLD ROLLED SHIM STEEL + SHEET STEEL * ROUND EDGE FLAT WIRE 

powering of radio beacons, TEMPERED AND ANNEALED SPRING STEEL * ROUND WIRES 

transmitters, etc. STEEL BALLS © FEELER GAUGE + ORILL ROD 


Engines fo 16 bho. GENERAL STEEL WAREHOUSE CO., INC. 220.8 toxins 


Generators—2!/2 to 10 kw. 











Model CE: 10 Kw. Diesel Write For Bulletin 151 
Generator Set 


Also: Portable Aero-Starter, Floodlight and Searchlight Units LEADING THE 
naenes ia Nascoloy TANTUNG | 


LISTER-BLACKSTONE, INC. canning roots A AY 0 


MILWAUKEE 14. WIS cada USA SINCE 1930 oes 











VASCOLOY RAMET CORP. © NORTH CHICAGO, ILLINOIS 





Why the Vertical Roto-Matic will Increase 
Your Drilling Production (imi pees FRANCIS AND CAPPELLE 


Consulting Engineers 


explained in this —~ | & ‘ We offer engineering service on MECHANICAL DESIGN 
is om PRODUCT DESIGN e DEVELOPMENT OF PRODUCTS 


gREE BOOKLErY gre 3S 1 PRODUCTION PROCESS MACHINERY 


1616 TRANSPORTATION BUILDING 








CHICAGO 5, ILLINOIS Phone: Harrison 7747 
The ROTO-MATIC principle of continuous 
operations will enable you to drill, ream, 
bore, face, mill, etc., more parts in less time. 


Write for this booklet today; learn the many 3 

adveamae of oe pond a pega and ag : : S A M Dp N . 
can be specifically applied to your work. As = ( 

for Bulletin No. D-100. ae 


: medium and light stamp- "era 
Davis and Thompson Co. | J ings in any quantity. A steady flow 
Mfrs of Machine Tools and Micrometers , Y of production— when you want it. 


6411 W. Burnham St. - Milwaukee 14, Wisconsin euaasty WORCESTER STAMPED METAL CO. QUALITY 
r 9 Hunt Street, Worcester, Mass. 





' PSTE, 








MANUFACTURERS oF sneer METAL 
AND ee ACCESSORIES 


Manufacturers of a complete line of AC & 
DC Electric Resistance Welding Machines. 


Watch pose 9, next isswe, for our 
full page advertisement. 


Be 100% with 10% 


Recut ce 0. ae etoile Buy War Bonds 


NEW YORK 
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A single engine supplies 
both mobility and lifting 
power, with easy one-man 
operation. All main ma- 
chinery fully enclosed in 

a one-piece cast 

gear case. Ask for 
Ne complete data. 


* universal UNIT MACHINERY CORP., Milwaukee 14, Wis. 


eae 


—-FELT— 


FELT is one of the easiest materials to design 








into a machine. Our Sales Engineers are assist- 


ing design engineers daily. 


American Felt 
Company 


TRADE MARK 
General Offices: GLENVILLE, Conn. 
New York Boston Chicago Detroit Philadelphia St. Louis 
Cleveland Los Angeles San Francisco Dallas Seattle 














AIRCRAFT Git Vibtalion LITTELFUSES 


For severest service. Locked Cap Assembly—Vibration -Resisting WRITE FOR CORDS 
Elements—Anti-Contraction—Expan- - 

sion. Fuses for all instruments, 
high, low voltage, inst., sircraft, 
communications, engine circuits, 
5. aG saat! Vibration radio, automobile, auto radio, clips, 
telfuses mountings, panels. Send for Catalog. 


UTTE LFUSE INC, 201 Ong st, Ei Monte, ‘Cailt: 











MORE POWER 
LESS WEIGHT 


GRINDS — S hk H. P. 
MILLS i 

DEBURRS < \ 35,000 R. P.M. 

ENGRAVES 

POLISHES . 
FINISHES > ah 35 oz. 









Weighs only 


e Extra power and 
higher speeds for fast- 
er, smoother work on 
steel, non-ferrous metals, 
plastics, and most other 
materials. Speeds up to 
35,000 r.p.m. wader load 
reduce frictional wear on 

ounted wheels and cutters 

rough lower operating pressure 
by as much as 50%. 


STREAMLINED PLASTIC CASE 


Practically indestructible case fits the hand 
and mounts in stand, vise, or lathe. Guaranteed 
shockproof on AC or DC without ground wire. 
For close jobs attach COOLFLEX Flexible 
Shaft which extends full power and speed to 
9-oz. cool-running handpiece. 


PRECISE PRODUCTS COMPANY 
1344 CLARK ST. + RACINE, WIS. 


FOR THIS HELPFUL 
16-PAGE BOOKLET 


























Automotive manufacturer’s representative 
with many years personal entree to man- 
agement, engineering and purchasing ex- 

E UIPMENT ecutives, is interested in first class new or 
improved devices and materials to be sold 
to automotive manufacturers. 

LINES Write Box No. 61, Automotive and 
Aviation Industries, 1015 Stephen- 

WANTED son Bldg., Detroit 2, Mich. 














» « » * MASTER SEAL * 
New SHAFT SEALING UNITS 


A self contained self aligning, tamper proof, low loss, SHAFT SEAL for 
rotating shaft. Kasily installed or replaced. Made in two styles—filange 
type shown or press type assembled in a pressed steel case. Adaptable 
for use in Aireraft Electric Motors, Oil Pumps, Gasoline Pumps, Hydrae- 
lic Equipment and accessory drive shafts. Will Gesign for your needs. 
Write today for complete information. 


‘ 
FEDERAL SEAL CO., Kendallville, Indiana, U.S.A. 
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Ground Clamp 












Keeping ‘em Flying! 
From Airports at Home as well 
as on Battefronts Abroad .. . 


QUIKCET—For fast (4-second) clamping. 
Instant ratchet set -— See 
screw tightening — one- operation — Stee 
non-creeping grip, even on lar sur- Alley- l 


faces. 

DUAL GRIP—Double action—side tight- 

ening for close working conditions. No 

twisting or creeping. 

ALLOY STEEL—Medium and heavy ser- 

vice *“C’’ Clamps of even greater than 

forged camp capacity. 

GROUND CLAMP — Completely copper 

plated with connection for ground wire. 

QUICK LOCKCET—For light, fast work 

on aluminum and soft metals. Locking 
Dual Grip lever and instant trigger release. 


Prompt Shipment—Write for Catalog 
GRAND SPECIALTIES CO., 3113 W. Grand Ave., Chicago 22, Hil. 
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Teeth of worm must be placed in 
specified relation to teeth of 


bevel gear. 


Pitch line of worm must be con- 


centric with ground surfaces with- 


in .001”. 


Single-position hob needed to 
avoid interferences of high spiral 


of worm teeth. 


To maintain synchronism, all 
feeds are locked and reversible 


motor used. 
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zontal feeds are used on B-C 
type ‘‘A"’ machine. 


GENERAL OFFICES AND PLANT « 107 LOOMIS STREET » ROCKFORD, ILLINOIS, U.S. A. 





‘Gitoeteee 
ER-COLM 
Me eens PERFORMANCE } 


AN UNUSUAL JOB... 


The problem, in this instance, was to provide a means 
for production cutting of a 4-thread worm on a shaft in 
an exactly specified relation to other elements and witha 
considerable degree of accuracy. It was accomplished 
by using a single-position hob on a B-C Type “A” 
Hobbing Machine which was modified slightly to elim- 
inate interferences resulting from the small size of the 
piece. Combination vertical with horizontal feed is 
used to cut to full depth after clearing the shoulder. 
Feeds remain engaged and the hob is returned to start- 
ing position by reversing the main drive motor, thus 
assuring maintenance of synchronism and accurate 
duplication of the required positioning. 





THIS METHOD ESTIMATED 3 TIMES 
FASTER THAN ANY OTHER KNOWN 


While it might seem longer to have to reverse the 
machine, a study of other possible methods producing 
this worm showed that the hobbing method described 
here was by far the fastest and best. 


The piece is a tachometer drive gear and 
shaft gun control for an aircraft engine. 
It is of PWA 190 steel. The worm has 4 
teeth, 12 pitch, 14%° P.A., set at a spiral 
angle of 67°11”. It has a face of 4”. The 
hobbing set-up uses a feed of .010” per rev. 
of work and a hob speed of 139 r.p.m. 
Cutting time is 2.86 min. per piece. 
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HOGS, HOGBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
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It's easy an 1 economical to lock any screw or bolt against the 
hazards of \ ibration, shock and strain with EverLock Washers. 
The four standard types illustrated provide EverLock’s un- 
matched security for most lock washer needs. 

Many wide chisel edges .. . driven into the contiguous faces 
of the work and nut by powerful spring tension .. . give 
EverLock Washers maximum gripping area... locks assem- 
blies against every conceivable loosening action. Speed and 
ease of application permits substantial time and labor savings. 


Wire, phone or mail your orders today! 


WASHERS 


THE WASHER THAT HAS THE EDGE 





Standard 
Internal 
FverLock 


Standard 
80° Countersunk 
EverLock 


Standard 
External 
EverLock 


Standard 
Internal- 
External 
EverLock 
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with this line of 28.5-volt d-c generators 
for aircraft 


Fighters and bombers need lots of electrical power— 
but they watch their weight like a beautiful woman. 

Yet the design of electrical apparatus for aircraft 
must consider more than just weight reduction—there 
are factors of vibration, cooling, and brush wear that 
must be met. 

The five d-c generators shown at right represent the 
range of Westinghouse units that are meeting this 
exacting service. Their weight-output ratio is excep- 

| tionally favorable. 


FOR EXAMPLE: 


AMPERES SPEED WEIGHT 


| TYPE 


i 0-4 100 4000 /8000 rpm 23 Ibs. 

O-1 100 2500 /4500 rpm 33 lbs. 
P-2 200 4000 /8000 rpm 37 lbs. 
ie 200 2500 /4500 rpm 44 ‘5 lbs. 


300 4400 /8800 rpm 4814 lbs. 


Westinghouse started in the aviation field in 1917, 
building the first wind-driven, high-frequency alter- 
nators for World War I aircraft radios. These 27 years 
of experience in designing and manufacturing elec- 
trical equipment for aircraft constitute a sound reason 
for making Westinghouse your working partner in 
aviation progress. Westinghouse Electric & Manufac- 
turing Company, Small Motor Division, P.O. Box 868, 
Pittsburgh 30, Pa. J-03211 





PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


Westi ghouse 
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